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®bi«l0«3., protel®*#. of til® m&tnm .s»cl: mmshBXitmm of aeti^a @f tli« 
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fti©r#f®r«, in t is l«fe©r«tOFf tis« p«»ly®i.a pmhlm. 
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ges%l&& and iafi«iK«t;t®» ©f ti-e iE;%##tin®, a«{| iil<s®r8 w#r« 
ofteii f©"«cl lii tUm 8to»tefe» fh# hmw% wmM &ml was 
dnseflfe#d as hewin t-!t# «.pii>#«,rs.iie® ef Mirig eeote### mtteoMgh 
li«a©rybag«« •»#» tmmA 1» m bt pairti of tis.© 
fottnil .in %hm b«ii!i wmm paFlie«...!»rlj e}sair«:et«rist>l@ of eii«st#k 
psralfsls# ll«« til# wam Im tlie ea.pill«ri®« 
©ttief siiall. v##s«l» wlsisJi w®f« wrf m a reamlt 
©f a a»,K«k#ci. ov^rgy^tti ©-f ti:i« e®lls ©f tti® linisg mrnrnhrnmBm 
Mhmm wptmrsd <il*a«t#ristie mjw^ 
Imstems wmwm 
thm woi% mf Qw-mm «i«i Ms *, E» Qaiplacm «a«l 
C# 4# .Sraa.®# t© ©tiolsgj of th® cii««as© 
tliat it wss ®«t of 1te©t»rlAl @rigi»,.. sine# it was 
not; feiwnsalssftbl® twm ©»« Ml 1 to althou^ tim 
Msmm «p;p#«i««d ts to# €piii:o@t|.e M th© 
pmalt'illtf tb«% t:h® pmralfsls wa.s 4ia.® to food poisoning waa 
%y til# f«el: tisjit fell# ilA mot oeettr in a 
l«rg« mwfeer of at ©n.® *», st«« though all had 
%&# mmm i-ifitt# 
.•. ia m mi pmfeli^ufclwi® Qwmm md his m^-wQVkmva (1-8) 
©mtfer®«i:te of smst of ^whieii 
©€s#si*f«d diiwlng tta# fiint aisa%li« mi th# yeaf.* Im th« 
til© f#JE ms,Am a pimetlw mt laslag timmm 
paw flsli «« a eli#»p ®o«r©# #f i»rot«la la tim «md at thm 
same time, sine# fresh food wag not fts readily obtalmtol©, th© 
patloas Mearo« aof® restricted. In gmeral the outljMaks w®r® 
otoserr«ci from thm@ to six wmeka af%ei» the iaelmsioa of th« 
fpor,®n raw fish, •ttsually carp, a« ten p«r mmt &t* mop© of th® 
diet. How0ire3?,p a se^©?® otttfer«s.k was obs®rv®d on th® Howland-
T)aly Rameh where fish eompris®d only S»4 pep cent of the diet, 
hut here sm ttismsmlly larg® ©.jasmit of md liver ©il had he©n 
included ia th« ratioUt, 
Chaat#k paiealysiB, tooth that whieh oe®iai»r«d naturally and 
that whi®h was prodtt^ed ©3tp@riffl®iitallj during the suiaffi®r months 
mpom feeding of fi»ose.a raw fish, eould b© •tonti^oll©d or stopped 
by TBmoring fish fjroa th« diet* Sireen therefor# concluded that 
Cb.ast©k paralysie .resulted from th# f««ding of raw fish in con* 
©©ntratioas of 1>> per e«nt or aore of th® di#t» S©T®ral speoi#® 
of fiah®s, ineltiaing carp^, qiiillhacks,. amlletSji suokers, northern 
pikeg e©ftn®d Pacific Goa«t ®aofc©r©l and Atlmntie whiting, from 
such varied eouro®® as th© Atlamtie 0©»ftn, fr«sh water lates in 
tjtah, Minnesota and snd th# 0®dar Rlv^r in Iowa, %t©r© 
found to produo® Qhmtmk paralj«i®, wh«n included in fox rations. 
Althoii^ th© withdrawml of fi^ from the ration prevented 
th© oec«rrenc« of a®w otitfereaks, the #ffeet upon anias^ls already 
showing symptoffis of th® disea®# was dependent upon the tjpB of 
diet th@n given# If m diet eonsistlng of two*»thirds hors® meat 
and one-third poor gr®dt e#r®al ^was : glvon,. deaths eontinued 
for two or more iretlcsi hut if ft large proportion of liver. 
»ilk end ogge were ineluded and if thm diet vae otherwise 
hal^ eedy there was a More rapid reeovery. in contrast to 
the effect observed mpoa raw-fish feeding, eanned fish, fish 
meal or previomslj eooked fish were fed without producing an 
outbreak of h^asteic paralfsis. A ration containing raw fish 
coiild be fed with no ill effects if it was alternated with 
a mn*fish or a ^ oked fish ration, and in addition, Chastelc 
paralysis was not produced if t&e fish ration was fed in the 
w>mlng and the remining diet constituents in the evening, 
41thou|^  the feeding of fish had been definitely estab­
lished as the causative factor in Ohastek paralysis, the reason 
for this was not iaaitediatelf apparent# In 19S? Green (A) 
reported that this disease was actually due to a deficiency of 
vitamin B» Although n© particular meaber of the B complex 
was at first specified, later observation (2,§} of the siBilar* 
ity between the brain lesions characteristic of Chastek paral­
ysis aM those found in Bj^ -deficient dogs, suggested that the 
deficiency was ^ at of the antineuritlc factor of the complex* 
That the symptom were suggestive of a &iaiaine deficiency gave 
at least a clue to the i@tlon of the fish in producing the 
disease. 
the fact that substitution of the usual basic diet, upon 
withdrawal of fish from the diet of foxes after syapfesais of 
paralysis had appeared, was nft completely effective in promot­
ing rapid recovery indicated ti»t fels basic diet was almost 
deficient in the vitaain. The addition of fish, which had a 
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Other witli the disease^  m€ upom imolitslon of je&at in 
tk# fojE ratioa, »o fartbeF ©mtbreaks were ©to®erv#d» 
&e siadlarltj of t&e aji^ toffis of tbe disease and of tlie 
diet, wJ^ l©^  eontained flsli C ^ stjofMiBg" and otber small 
•\ 
herring),.to those assooiated with Chastek paralfsis^  saade it 
i®>pear that the Swedish workers were strndyiag this %-p# of 
paral|sis, although no mmtiom was made of tisie possible rela* 
tiomship# Carls tro« aad ^ omisoa »Bsid®r®d that the defieieaey 
oharaoterisiiag the disease resmlted from aa inadequate intake 
of thiaelBe, si see the fish had a low ^ aatent of the vitaaia 
fl®d sinee the eereals i^ aprlsiag th® remainder of the diet had 
been previously eooked, th«»ehy possibly inaetivatinf thiaaiae# 
In 1939 &ideTOg and lelgel^ stad (10) deseribed a paralysis 
oeo«rrlng mmwLg silver foates la iorway, whieh appeared to be 
sifflllar to that eharacterlsti© ©f beri-beri ia aaa# the 
suoeessful tfeerapeuti© effeet of thiamine adalaistratloa to 
these paralytle a&lsals, amd the faot that m Ideio^ tleal paraly* 
sis was prodmeed e:^ eri9eatally by «alntalalrag fojtes om. a 
thiamine defi©l<mt diet, todleated that the condition was a 
maslfestatloa of thlsalse deflelemoy* It would appear that the 
*berl»berl In foxes® of iorway was a farther example of the 
disease which was kiMswn In this ©owtry as Ghastek paralysis, 
althott^  jtederog, aal Helgebostad did not meatloB sweh a rela­
tionship nor did thsf assoeiate the ooomrrenoe of the disease 
with the feedlBg of fish. 
Ij? 1939 th® tmdim.g, of fl«li %©«* ®sti«bliali«d ii« th® 
©«m80 of 0li«.at#k awS, t,'m mlAmm laAieat#:! that tli® 
fish Ift s:©a« »aiifi#]p wma p^mMetng * «;lila»la« Amfl&lmtejm 
Althem.^ at fcfii® tlm opitil« imw&wmA tfm l»jp©%fe#si» th»t feh» 
d«flei«a€!7 WBB r#®tii%iaf fip«« m l»@4#«|tat€k imtal® 
of tlilftain#, OiailspEsia tanci*,. si^wtop ef tim Im^vmtorf 
of til# lcjrw#gi«B CanslBg ill, pF««#iit«d «irM«ae@ in 
0'ppesill« t0 fekls lfl®«« If %h# Ihisiiim® e0nt#n,ts 
@f tb# ai«%a itiseril^S fey li» that a dte% e©ttt®ia» 
lag ie#S «®at tmwM til# Jf##€laif ©f wlii©li fea'l 
ieh of C1*st©lc Ii^fl « hl.0mT thlaaio# mntmt 
thmn n 7 p#p «#at fish cll#t wMelt hmm f«€ witli «© lil 
«f f«ets» »!»#« mmm ' m&ek^ml 1>#«!b f#fi to 
#ilir#r fox#® for R p®i»S.©4 »f siat w%%% m l»eid«n«# of 
0h«8t#k partlysls, it «pp#«y«-il tte# f#»€in.g of flsls diit not 
resttlfe ttt a fer tMsala# l«. as aaotint gF«ftt#r %Mn 
that fc?t:in4 is th# uo»«l dt«t te':d« tb.#r«fos»® 
mmJuAmil thmt tUm iwst leg!?' 1 •3!|>l»a«tl0n tor thm prO'Avmtlom 
of th# ptralysit % f»#41i*g fish, wmw %'h%% %h« fl.«li. a8#d wem 
gpollffd or M&mmmwg %Um »vM«iic« bf 
mwi his eo-w.tsfter# €#ti.lea tlii» sine# «11 fish 
f«d to fox#® »«« m hmA h«mm kmt la n frozen 
stmtm nnti.1 nrnrn^m 
At this tin© fcti,« flr«t «f mmmrml pmMleatleas tti» 
lliilversltf of ti«eea»i» 0oll«g# of Agjrlettltmr# ap|>««i*#A» 
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with to fcfe© nstutr® si tfe© brai» lesions:* The r«l.R-
ti0»®h,lp of Chasttk p«i»alfflg te dlgtag®, t&ge%her 
with tin.# fiiidlnge fe'i Gas*lst3P9a. Jofi#g©R. 19) md l3j &rmmn 
nn6.. E-raiis (5) that a slBll'ij* parslfsls eotild toe pro^jiieeci 0© t 
tMawln# di«ftei«nt gave a ditloiial support to Syeea's 
®«Flt©r s«gge®ti#ii fctiftt Cbsstek pHra-lfsia wss tli.© ptsylt of a 
iS«flel«ney» 
T^uTther 0.©ii.firaa.tl9!i cna# is 1#41 »n;! W4'd whm. Cireen, 
earls©a «tics Mvsiis CIS-M) F®poi%ea tli« ppod^iefciom 
of C:ltas%®fe: p«-p©lysl8 ill t^mm r®©«lf*lag a tJl#t eontair.lag 20 
pmr c«at wtiol# enpp, 45 pmv e®ti% horse i per e#nt 
ami 0«5 p®i» «?«»% #©4 llfSF ©H.» giPOttp of fox«a remtv* 
ing tMs h^wml il9% plmt SO ag.» of .aie-otliiie -icid pmr dnj «tls© 
d®v®l.o|j€d til,# whil% n '&pmp iaatatal:Q0<* on thQ basal 
t'ilet pltts 25 ag* of pmv 4af showed, ao gysptoas of 
paralysis.,. A% t'-'le sim^- cilsts eoii%«iiilng «0cl«x»at# 
#xeei!S of thi.6min# w»rs ©apaM# «f produeiag '-t -rlttaln «l®floleii0f, 
•wli«ri fwsli .fisb e©«9?ls#tl 10 pmw mut or- sof© of 
til® ouestioa of liow th© d.sfleieii.sy *s® •pi"#gent®6 
itself, urf.m, es-a w-i.s si3§g#«t#d possible 
aasweysi th© fisli aiglst (.11 th© f#'-
{ 2 }  p f f ' m i m t  t h m  .»b«0rptiea. ot or (S) imaetlvat.® or 
a#stmj th# vltsmia# 
In li4X Ai-#3ta»l#F# .:vuns «md Self ilT'l ©tttolislaeia 
m Joint pap®!* im W-leli the cltalca,!, amd pa%liologi©&l ld«ntlti®s 
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of £ifi©e alxtiires ®f tmm fish mia other SQom 
ismMdimtelj nitmr sixing pr«.:ia#®« no InJttrSoii® w-dl-© 
ssacb ft aijtfcar® whiisU had hmmm. allmee to stand fof a.iij coasld* 
«i**sbl# time prior to f#€ iujj, was eapsil&l© of produeii^ tb« 
iiSMtan, it mppm^TmA that thm tcfi^iaaey p©s'iH;®Ci froa tis© 
deatmetiQu of th# dietary % tlie fl®h* 
••wth#r F<»por%.» in 1$41 hj Cmom^e Cli^SO} nnd hj tplta#?, 
GOQi^#®* m%ii Wlmimy C21) th# f':#xt tli«t 
r«w m.rp tiiiieti-«'s fcf^ tliiaalfie. iBltiftl .la vivo 
wmm otife ia whioli ealefeg w«r« a basal 
fox ration sapp3.ea«iit«<i with mw ca?p» The of f«efiiBg 
whole ©ai^, mm or ©eotecd,. aiici of irafioms fMctlone of c^ipp 
oa the lReid«n«« uf ia tUm ehlelis is miMarissed 
la Tat»l© i. 
t'li# fs0fc fcliftt aoBe of tb# ehielta in g»up 3 develop®d 
poifBemritils gav# fiirthfr support to ®ayii#F sbssj^^tions tlMt 
eookittg T-mdmrmi tlm flsb sat*©. th« fseto^r or fa ^tors x»#apon.'-
sibl# fsx* th# pr©cii.i;©tii«i of the nppmml to 1a^ 
insoluM# ia xj-at^r and pa,Fti&lly sotobl# In aa si-iowa bf 
th« results obtain©# with grottp# 7 »iidE, S, fabl# I. Sine® ia 
all otiieT gfoapg thmm was a 100 p#p 0#nt: <i#v®lop»at of 
polftiettrttis It w«g lap#®sitol« to 
distritattoa of tte# fe .tior ©r factors ia -rarious parts of fcln® 
flsti# to® 0lilete# la group 6 dweloped th© syiiptoias 
more v«.plalj tljaa rtid th©s» ©f g.TO»«p8 4 wad 5, indie^tiag a 
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p».r#ly«i» mmm ob«#«r©# li*t w«« toejcaad 
fci»t of mmtml »e«tviiig m 
•Qr«« sBii lii®' f®iB^ tihat •m» pmmA of wtool® 
•eaipp f®4 as to pmr @«t ef %li«- Mtt« »@ wmeh. ns 
4pi^  mits ©f tliat tii@wtfc ®f •irlt-mM:ia <!©«• 
wa,® t®. tfe»  ^ •»«»% -pinsss-ii^ .. tlii# 
faet l#<l to tfe® siaggestim tlimt tfeiiMlai mmm- ita# 
to' ©1" p#rii«p» %0 %ti« of « ©®ipl®x ©f 
t;>i® 
•fl«-asQia sad Sal'Si in tt» mmm^ fmrnw it4) mnilTmm^ •arli®r 
w@fif fef tl» Iqr &mmp of 
allwjr f@»e #a « csi«% mta 
gvemp #» « ii«t e0ittitini»g so f» ©«it 
pmgmBm of t:-l» ©f m 
f 
m 
I 
& 
© 
I 
g 
f 
.1? 
e 
a 
s: 
« 
ts 
|Mil 
i i* 
i 
# 
• 
& 
ft 
f 
a 
*t sr 
I 
m 
w 
it 
» 
€t 
S* 
3' 
& 
-3 
r 
13. 
Cl* I* 
P' S 
f ^ 
i e* 
'•i 4 
s ? 
I 
m f* 
* # 
» 
I 
s 
I 
u 
e 
2 
0 
*•% 
f 
1 
m 
m 
» 
m 
m 
s 
•«4 
» I* >* & I 
J? $ 
» 
© 
0 a 
St 
«f 
P' 
# 
» 
e 
t » 
I 
'Si 
f? 
i  
I 
i 
s 0-
1 
I' 
i l«t 
et 
I 
r 
»• 
# 
si^  
t 
.# gr 
# 
15, 
» ff 
m 
% 
m 
U 
m 
.«t 
s y 
I i 
1 
1 
«#> « 
# -jf 
m m 
i ! ^ ® 
s o 
3 
i I I 
I 
i 
S 
1 
*1 
a m 
aif Ks ii* 
ft. sr 
1 
f jj, 
s. 
© 
a ff 
*€• 
!• 
I 
t» 
« 
« 
» 
S Z 
S I 
S m ft 
*• 
# 
a 
as 
S 
I 
i» 
t!t 
5* 
i 
i i 
§ 
a 
#*> 
a 
m 
1 
s 
a 
I «• 
a-
I 
•H 
tf 
m 
€• 
sr 1 f f § * 
»% 
% 
1 M m 
# 
3  cf I 
H 
# 
» 
«tr 
I f i  
s 
i 
s 
s. 
I 
m 
I 
«#^  
» 
.N> 
f# 
s 
I 
8 8" 
«* 
a :3' 
I 
S 
m 
«t" 
I 
gs, 
» 
© 
H 
H 
a 
#*-
O 
s 
p 
s 
» 
0 
.M> 
1 
3 
© 
^ E 
©• s Q 
§ 
s# 
i I g 
tl ts 
S 
ff 
§ 
m 
m 
I 
1 I 
» 
at 
fi 4 
h* 
0 
s 
I 
s* 
© 
ja. 
# f 
I 
» 
st 
S 
m 
I* 
#* 
es 
4 
g 
# 
p IS 
I *g 
0 
0 <rr 
3-
0 
*s 
I 
# 
e» 
i 
«« I 
csontmct hrntmmm "fiaii pi#** »a# tM vit^tala# 
So iii&rmem ift -frm fJ\l w«# ©tos»i»i?€-d wh-ta th# mm 
f«a»% mlmtiimm n-^m with 0»1 1» 
milfari© for its l«ia.g mt slxfcy ©^rid®!!©# 
•»«<!.# 1% sipfjefsp wry teMet %hm foma%i«n sf a 'eonplem 
of til# s'Tldia-'btetiii tf|>® was fcJi# s»«hftBf.tia. wh#»%:v thm ''flth 
faetw** taaetliraterj BTOtsoti emA cjtt wifJi 
tl»® »agg#«ti«m that th.m of th# irl%atain sight fe# du# 
m& mkM'ymAtic 
m s#pft6ifti#r 0f li4£ s#«l#ei£, tof! sr i^i® 
«a4e a prelialnfti^  r^p«r% ®f Ig stedi»» In wiilea th® 
of t i --s i^n® *ip©ii iiieiifestt@a witfe fisli tlssw@e, 
w««: «««siir®cl tef both re««iit*tioii stti ^feeatleal py©e®fr%xr«» for 
felii«®iii«: dfttftwinfitlOB*. l%«f cl#fine€ « mlt of «ctiTitf s,« tim 
RfjfeiTitf eams'lug th« loss #f «a« alerofsol# of fe.hlssia#!, wli®o m 
t##t wlttti'oa eostaining tMM 2»5 ®ieto-
ii©l«ss of t lafiirt# »t pS, ?«4 w«s f03? 2 .feonre at S"? 
mimlM 4.VJ po*fd«r« f eentniiiiBg *f' %o 14 wits p#y §»•> 
»i6i?# pr«.pa.i^.a to J ©f fiah vi.s®®.fa (1, to 2 matt® pmw 
witii ©old a@#toa»» f*lj# •fish prlaelpj.®* 
,aA.*.lii«srs s.i«#fe«0tl.sa ©f m.% ®0 d.«gr- #» «d at pM ©.O* 
Til# pFOteiB -of tlie faeteip w«« mi,gg©st«d tti« f«€t 
It w«8 laa®%.t*«t#€ "bf all leat^ % |si»t#©lyti# «»«?»#«,, asd 
bf •pFot.eiB precipitating «g#rito» in f\ . iltion„ the actios ©f 
th© factor was ialtlMfc*^- hj e-&mm tixm. •m&'JMl l^iMt©rs* 
th9 b'vmmm ,pi»®s«it.#f2. is e-a.l©ek "xi fels rnssaeimte® 
'^ n-' thht tti# prini'lijl#** was mm ©ftsy®»» 
Seal©ete^, miC mrn&B fa liiS |ifj ptibllsti»3 a«r« 
d#%0il«d fiittdS.«s of tte:#lr ©x,t«issiF« worte on th# properties 
©f tm ®flsli faotsF^.-® tor tlw pmp^Trntlon. of mm se^tea# 
cl®tiecA%<&d pmmT from earp 'tlsstt® »#r# nrjtl It mmm 
fooiiii ths% 1 of tlssu® •.••ield«*cl ©a m& 0#1S g»# pt 
•p©w4©Pp wbieti ©c>fil:etii#d: ixp te 90 e#ttt of t^w •origlmal 
aefcititf* fass® fcftelr for m% 
l^atst ©i#it sm^ths mhm t1;©F«4 .ta th;« eold» llio aeti-r© prls-
eipl# ©omli ^ #*ti»8^ete • froa. fe'a® pcwd«¥ wltn. 10 f«r ®®at 
e:al®rld#* no Bolu'ollltf of fcli© faetdf in, dilut# 
s«lt a«Mtlo»s auii its yel&feiwlf Im in wat#f lia-
dieat®4 & pf»at«lii mttim* 
fQ de^mrmkm triiaaln# • 4«str©jisg atfelvitf, ali«it»ots af » 
fisli 9T wer# a t# pi f»4* fo 2 or «or# «1# 
feh® fish mxtmct w-mm a.jl,©' 3. nl..,. #,f e, g, ptiospliat® 
C#l w«t©p to giw tt tuli*© ef 4 al»^ «ad I ttl* of a 
ttilsaiii© sQlafcioB eoi3.%i^.i»iag £»fj «itei*«iol-©a of f'-i© vltsiiim* 
Fiv« ml. of EO pmr e««fc trieh.lo«i»e»tie (%n%& w®@ add®?! et tit® 
«md @f fc»fj iae*ifefi%t« at 37.t- fief,ip«r#s., f\wi 2 -ill# 
©f %h# ia*©fe«lit-fr#© .s0ltttl©ii,s fcti»s w«re «nalfS!«d tor 
tbiamisft## Contrala «#r© ii»4-t# i*p la %}» sftia# fmstslen, exii#ip% 
tViafc t>'t© wa#. aSdeti Ijsme'fliatwly ntt^r tfm 
thiMmlm sd'clltior tea 1s©m m<3@-
Th® pi»®3«t«4 in It psp#i» rep:-,r"-iB,g tte® etimt 
of t«sp#r«tUFe aad pr^tmtm prt$lp'lt«tiag agsnts mi tli# 
"•fisli I'aeter-** s»|^oTftr'1 thm »4# tif the aufcho?# la 
th&l^ initial ropoFt (261 %hm% tlw fsetoi* t/ag p-rot@iii 
@t'-uio©« I^r^nsr gy,.p-fo*»t f©f %li@ stiaya&tl© aat«?« of tj» '-fisti 
p^iselple** was fomtil m\mm it was 'ietuwlaiid %hmt the 
of tihiamlri© hj a fisBi- iaefeas#^ with of 
iiieti,bitl« «p to nt% Iwifs. In, aMltloa vmlmltj oanstmnts, 
calealat®;:! with l*3®- flygt ^Tdmr ©nmnttemn ®xfeilslt«a g0o<3 
ttitlfomltj,, cQiisl^^lng erad# aata.i*« @f %!i© "bF^is of 
mmplQjed* fh» p©gsl%llltf -of %hm of «a «vi<lln* 
feisutin typ« ©f eaa»#l©.36 w®s mAnd^.'i "bj fa t that no ia-
er©s8® ia fr©« tfiim&lne wa» 
gtTOtmlytlQ digestion., or aeii tifdralysi# of solution® eoafealn-
lug Ishtftaln®. 
Is. tim •^utseli aad (S8| tlie 
tlilaalrie-ctesti i i ^ aQt.i^itf of nm^ml spe-@S,«s of fieli^s# 
Th':^ »thQd isanloyed was tfeat d«s«t*lfe#4 "bj !:)«afc«e!t unci Ott 
ifi ^hielt jmiMt. «as ii»#4 «» « of l&laaln#, T^-© p i^wilfe® 
la^4ie«%#ri % "'t fhe '"flsli pritiii, is frnxwl 1« 
fi»«sh*wa%er fish, bat aofe in «alt-wa%©r fish* 
spe-ei#® of flsli iiave %##». fomtl t© "b# «e'%iv© % 
otlier w©rl®f«* sww h%a e@»»©rk#f» roport#?! t!» 
pTJ of G'hsittk p&mlfBia iipos of mlt.*wBt&w 
fish, ptrtx I ilj Atlafttin *#l"5lttog» -mitaeh «»;:! Hitler w«re 
tt,aabl« to fisd amf- eonstaBt t.«»iioffiie ^nrrelmtton tm-r th# 
eeett/rfe-iie# of t-h® faeter,. iso? did food h«fel%e tb# 
eiiviTOfjMent stpmmv %o offti* « ba.sls. «|5#ii mhie-'h t© pf«c:lct Its 
pfes@»e la e gl»a 0p#els«« 
Xn I94fj  mm "»'** {til piaMlsh^d' » r's-f'i#* 
im wbl#i til® tmrk rt©«lirig sltlt %!i« so»e«lJ#''' "f 
wms 'lO' e dltlonetl €at« wmre pr#»«nt»€» 
In of If44 Efw^its wod V qcII#^ fSO) |3mbll»li#A 
th© fetralta of w©rk o» tfe# mmehamtm &T laae-
tivatlea hy fiaa faeto# tift-l i?«po-i»%#d th@ icolfttioa of feh# 
proaiiets •fo-meri ijy tne of thi«ln#» 
«te<lies fir»ow©d t > - '? of th« fSsh fastor lR«r#fis«d 
fTOffi 0 to ST 6Mgmm "b'nt tl»t ' eiip«r*i%ap« eoeffteleat was 
s 11# In, a'-'ltioa, w«.s tm'mnmA a.«Bfcsnietl» «f 
witb tiKi^re-as# of pH fr©!it© "^.O* M€«sw««nt of tfelaala# 
iBaetlm-tlon "bj the fisfe |>ri«ci 1# at ;!lff«r»iit t.iia© lr!-t#rv«l# 
ertow©::'' th?>t. tt\e m'-'On t ef i»#«otiori tmm. 0 to SO 
Ixit ths^t bcvoiia th«t; ttae »o furtlwy <!#a%'inaati«i wms 
ohBrnrve-'m T'or » giwm prmpnmMlm. ©f th# faetop,. 
when '• t. '-..T- A^gmms with SO ale?ogi?9»8 of thlaisln^ip 
deatTOy«tl £4 iile?ogr«.as ia i Im 
iUBci mhmmd SS mMw-o^ mms destroy©c' 30, 60 mn6 120 ii!?,iset«a» 
Ifhil© the resalts with an- p>? atti'11®8 »©» in 
»itit t o«# 0f «al@©lfe ah' ms ©«»»w®,t»k#i»© c21'),i t-liois« 
thm ecsarae of tfm: meatian w0r« not» howowr, 
ia t f m  lattef east iiietfo«tl«ti was esp.ri®<l out at ?? dagr©#® 
•*•4 ia a 0»04 Mm phos;'h«t« buff sir ab p4 7m-€ with, it 5 .a 10 
•etmcontr itidB ©f t t ®ln% mnd oos-yis# pvf o> Im wag mi# 
lij a escitaii elilayAd® ©f a«©taa# d#8ieeated powder# 
Iraapiti fi.n.i -'mllmy did sot ln.Jie-t© tT-t their «®etion 
®lxl.a.re tm<x besi fcu.*.f®r#a al aiif puptieul-f prl« fuT^rmrm^m 
0oliitidiis w©j*« ditefc# witti i-'cispset to both aas 
, Fifty siieregyijE# of tiJiaisiii® w@r« eontsl»«d in & 
VQlMMe of m&m thmn 20 »1*., tfliil# tlin S x .XO"^ E» erwieentr^-
tion mplo p by &«»lock,. #fc »!,» mpmmmMmd B47I aicrogi»s®.s oJf 
the iritaa^lB la mn lneufeafci«i isixtar# of 5 al» fbe apparent 
eootFadieti-on mgm-iluf, txm %lmm mnrme cjf ill# 3P#«,ctl©» aiglit: 
taarefof® to# #xpl&ia© i tff tl» widelf cilffereat oc-nditions 
«aploy@ii» 
fh® faet thsjt tM fiali f«et©r a«st*«fed fhlwaiB© as aet©i*-
Kiaec toy a ea@mlemi s«%aocl, tout did !»% d«sti»oy its g»w-tii 
pyoraotlag activity for «e#i»- r:«iai»iia.l«ams,, a liolii requlriag 
tiiiaialR# ar itc I; iasale meisty for ©ptiaa.I gr-a-'th, ggT© 
•©-rixi-ae© for th€ iib®i»gtio*i of tae iatoot thianln€i 
BOiefcy aurtag tfee :i®»traetloii of lb# vi in, Assays of 
solutlona ooiitalntrig th# ii«sit»y«'.il tr,l-arns' '-fith Hn.iomsr'©®^ 
it'''"mails-, « jeasi r^qaiviMg thtaaln.# QT it« pyit «iiltt« eospoii-
«nt tor yw#al©4 » fe«fcw§«ji tli# ftotloa of 
fish feisaia® Bump^irnXQUs ii ,ai of sd-dlwii eliioFl?!© ©xfcwets 
of fisli Solttfciost. in wMeh tiiiMSn# hmmi 
fey til:® fatmej* •eoa%aia®d tti# »mm» gr©stli prtswtiiig 
aettTitf m^-^mymmrn &m dia aa m iw .lent asotMt: of 
"IMoiiifi#* to t!i« ©tlier l^ sai iaii»pi#« i.«Sfiy of tlie fchlaatu® 
dm%woje& hj <im m&m ©lilorid# Bhrne-^ onlj a fmMtlon 
0f t'fi® ©rliinfti g^wtti pmmmtlmg sctti'itf# 
tmf. ciiff emspeii8l'«s asd ettgg«8.t0d 
ft.'h.iit feiii«:iils# a«sfcp.3«fel«i %©#& pl^e© is a mamnmr* 
la ttia first iNiis.eti©m tlitaiol# pertlffift wag «iwi & 
pfFlwl«lln# ©»lf tliglifcll tm 'S&Amymm 
*#iti»l.l8, »&« whilt « sttfesttue# pre® at 1b 
tissm® "feat alfflout mhmmmt tmm t'ne ehlOFid# «3itFac%» aoa-
ir#Ft«d fehi» to as •otl've ffi»i'ol:!ln®.» fti# mAUm ehl&TMm 
hmm-mw-0 for twicjeye#® 
ttpea 8t«eJisig, mA ta @f thm f»a#%i«s 
alxtiir# with »%wtm§ alteli fall aetivltf f#r th» 
ftms tti© o-sF'-yell woyll appesy to hm the 
hfAmlf t lm 0 l« . s i r«g*  mf  % p •mimrnmrn mmlmmM to llhrnTrntm th% 
tuimftol# imA pyrimlAlmm mempmrn^M «f vltaala* 
«.a<S %hls hYpi>m»ml» I'^ gsrclimg 
tte pretiietf of %ti» ©agjsfitl© of ^ ttm 
ImlatlGm emt of -fefctfoxyetliyl.-
tlilsiiil© s»fj •!riitao»s-!iy"'ro*f»«%%3t.p3rri»l::iln®« fm® 
f&rmmr mmm is&lftte- c#m ft mmttm mtxtxiitm iM 82 p@r ee»fc 
an..:! M«iti.fi®d %%« th# ehl©»pl«tta«%» aad m 
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cyanide- or aodiwa flaorlde* 
Smifcia. aad froalt lo 1944 CS2| reported that cats receiv­
ing an ex©lwsiv® diet of either raw -earp or raw herring 
developed all ©f the of a thlimizie defieieoej withim 
2S to 40 daye after Mie iaitlation ef teie fish diet. The 
observed eyaptoaa were the same'in all respeets as those 
appearing when a diet ©f thi&ffilne-free ©Mined rabbit meat was 
fed, and subemtaneous injeettons of felamliie produced a prompt 
reeovery# In. eontrast the feeding of eatflsh, femtter-fish or 
spot# produced no signs of a defieieney. Sinee the work with 
foxes and ainks showed that there was a species difference with 
respect to susceptibility of a fish-iadticed tfaiaaine deficiency, 
this report served to add another species t© the gFoup ©f 
susceptibl© iaaimels# 
If the ©nsyaatic destraction of thiaaine r-eeialts from the 
hydrolytic cleavage of felafliin©, as postwlated by Krai^itz and 
loolley (30), tiae reaction could be written In the following 
ways 
B s C-Blo*101 
i I ^ § s c-cigSigOi ^ . 
gh«-c e-eio-i: i + 1 01 
u II <a 0 - s ^ 
h - g1 h 
flila»ine Chloride Hydrochloride 
It « C-tIE«*HCl 
^ ^ t 
.0 5 c-c%ciige« 
'c 
1 - CH a 
e i i -c  4-  i  I " ,  f i - t -  Q i "  
^ II  I I  ^  - s 
2«a©fe%i-S-eiiia#*S-lif€»xj- ft -Isy 
Tims m'^mill »«e%t©s we-vvM 4w^©lir# the rnmiti&n -of th® 
%m& of tl5.# aeleevlit %<j tfe« metlijlmkm »%ib»tt« 
tue&% in t!s» pyf»isi4tfi«|, &f th# 
nltysgm sf 111# tliias<i33& fc© s iilti?og€*i,» and th# 
«f tlie fcy-+i*og--n t«a ©f tlis wat^f »i®<g«a©« S#aloelc m.c! 
l,lT#f»©r« <33), »ha»i^ aa® hyai^gsR t©» w«« i*©l»as®c? 
p«f aiol#e«l« of #arl'fti frt# 9nwjm%l& 
tFttelles of tr- vttmmiu^ guTm 8wpp&w% t© tialt 
This wae aoa© fey etrrfiag em% tie in » tol©tt.rlJo»l!e 
«f»a a#«,#iftag th# e'jj^feea welvM ijj a@«ns of 
til® wiirterg la ««c;b ». th® 
r«l#e8« ®f « -n 4©ii w©«li eonvert m himt^Kmrntm mol©®ixl@ 
to e«i%OBlc »ei€ bmS, in turn, t^flag nhmit tli# of a 
aol»e«l© 0f cftflmtii 
fli© ?#!«.% iduatilij 1m%wmn emlnm i31®eld# and 
%lsl*aine {f#M# III) wmw ijodd,^, im of th® 
tt«# of «n aif mtm^MpUmrm -^teh wm» aot ia with t:h» 
stti intsk ©f for %b© posaim# 
r^teatim of empfceB %y tft« pTOt«iii as%#ifi'il preeeat* 
1 
Tmhtm Hi 
li-oiutt#!!. ©f Oarfeda .Oaflag, 
®f 
0'fe»#3w(r«€ a®l©ti3.«!%«'i 
Mm^lm M.m%mm per e«mt 
8».3: §»W 8s»  ^
S»4 S.»S6 56,S 
S..i 8,il Sl^ 
§alettla%#€ asffawiag tli«t tim ©f €5ii® aisrcwia® 
©f tb • wmM la ttt«' #f ®»# ssleTO®©!® 
®jf @ai*b®ii di©idl€®» 
la %tj,# #««.©• •ad Mgwm (Mi mtudimA 30 «p««l©s 
®f fl^ «® is Ml to %ti® pr®se®is@ ©r 
»l^«©# of Urn fto® fSah' wmrm 
dl»«®®t®a «wl t'n# 'irls^^ra tli® ©wiiPi«s m& 
mwSM MmM0r} sad mm gill« wmm ffmmO, %a m hmt mmd ettumv 
oi» a%®F»€! «%• ••IS il®gf»«s« F©r mssay 3 »1« 
€»f th« ©» dilnttsa# tti®ip«of0. w®r# 
1 «ii. 0f a Q^m 1, F^©spl»t# p f»4 »wl 1 ffll. of ft 
thiaain# «©l5iti®ii eoatatnlBf fm of %h» -wltm&imm 
fhlm. ttwmat of «« tfce fp®@ "rifcaadii w©«iM 
«qmlmi«iat to t»5 slero®®!,#®.. fli® mmmmj pmrn-miP-^t 
wmm alsllsr %© tlmt ef S#al##lEp 1^1 ®3^«p% 
%hm wmm wa«li %m*w» at mm'm or ait 
-51' 
th© end of th# InTOteatloa period, 5 al» of 20 p®j? cent tri-
chloyofteetlc acid was fid.«l®d,|, after eentrifugation 8 ml* aliquots 
of t'he aupemataat liquid snalyzdd tor thiamine 'bj th© 
lelnlck-»Pl#ld method (3S)» 
With, t-::,© tt.8v'.al 2 Mom* Iseubatloa p©r*lod onlj was 
found to eontain am appreciable amomt o* th® thlaisiB® In-
actlTstlng tmt&r, whlj.® with a 24 horn" iacub--ition tlia©, an 
lne3r©as®tl diff«ra»c@ b®tw«@n.. eoaty©! and ©xperlmental saiaples 
Indleated th.® pr«seii«© of the fact©i» im oiAmr 3p«el@s» Of 
th© 21 species of fresli w-at#r fish, 10 were fo'ajid to contala 
th© factor and,, of .tto.®se, 9 l>0loag@d to th© carp family* Of 
9 salt water fish only one sp©«i®s, gsFfisli, was found to b© 
aoti-r®* In fable If tto# fisli#® wbi&ii Leiek and Agr®n studied, 
ape li8t«rt with •re®p®et to the presene# or alssence of th« 
thiamin® d®8tFoj.lng ®n®ym#* 
'Daipiiig th® investigatiom® it was noted that active fisb. 
e:xtraets w®r« stlwafs f«d e0lQm.r©cl, whereas this w%e-not^the 
©as® wltb ©xtraets f^a fi^ wlileli did not contain th© enaym®* 
.SpQ'0troseopie studies Qf ttie extmct revealed only th© pr'@s®nc® 
of hemoglobin.. In soa# ®3Cp« i ©nts rat hemoglotoin 
was added: to visesjpai.. extracts ©f inaotiv© fisli but no activa­
tion was otos®i»vecU 'f.h® qti©stl©ii o.f wh@tliep tber® was any 
conn®0ti#ii to#tw®#n this ©©Isatti? and tb® aetlvitj was l®ft op«n# 
Lieek and Agr®a aeafur-ec? th® uptake of ox^rgen using th® 
Way-tomrg aanosetrie teetaiqu® and also .©©asared the rat© of 
fam# i¥ 
activity .of m^-n»h 
Wimhmm 
Fislw# • 
Fastlf ana Sp«#i«« 
a©tt-f® ft«fe#8 
F«allf siad Sp#0i#« 
peiwli 
frlgliift® 
pl®.le« 
•Sod 
whiting 
ciiiir 
ls©0€.l«ta.# 
pik« 
mlt%@ li«rr£ag 
• Bpm% 
Bmms 
cai'p Qmmtmt 
tdm 
s«.«l»ip#«€m@l4a« 
sar-flsrti 
tola# In. tiifeas dxirlag ifietifcafelon, 
of mnzyme mxtpn.atm *itfe laaiifi#* low v thef# mn..B no 'iiff#f»~ 
nm Iswtwmm aQl'^tlom mntmiMlMg feotli %^h« -ac! thiasla# 
snd t.h0se ^ontsiaing oaXf ' o mmzjm& It wmm 
tneaji that the dea%fue%%mi of % Ibis was not 
aa ojciciatlva pi»o©sss» 
Is lS4'i Kood-tk ?9ii.<S (ImrmmAm C36) r©p«i»%ed tlist 
aa lanalaga# of tliifsain# 60fi%«t»is^ a fifdrnxjl gyoop l«st««d of 
«n asino g^'smp qs ilit pyi'lslfilii# ri»g,, was InMMtory to tfe® 
m%lm of %li€ esrp ©m i© with wrnpmt 
to relative eo»e«titrsti©»ii m4 %Im of iiilaibiticm w«3?« 
la thf» s«# y&sf g«liiai£ eia<l q'#o«ila»d is'l'l wxfell®to©d 
©f fs- Jl#t feh# ttilawla# a#ttr@yltig 
ensfnf# A taiMfeftr of SaerfaBie salti# i»elii*31i5g eoppef smlAat®., 
sine ehlortd©, ferric petassins €^ysal'3», Bo-ilwrn 
rittorici# end «odt»a tft,® r^setloa la 
in,: X04©a@#fcl.e acl4 and wmve bolli lutoiM-
••ope, the 3jit.te.3» ©0»pottiii!: ii«irif3 
In addltien to e#apoifficig ». weali#* of %!iiasia® 
an^^loga#® »epi>- ^pTmnmn aai! f&T iitliifeS.toJ*y aoti-o»» 
fli® eoapoaadg ineltiiefi tMsth ayi;i pyrisidiu#' fi#rivatiires 
fmd the iidniblticm proAie-ed 'toy %li©«e ©oiipoiiiidffl is shora la 
I'-'sbl# ¥• Th® ljap©**tf;ne# of %tim artiao •^oup la pyociuetiig a 
litgh deg»s of «mt m\ww& % s Q^mpmrlmn of tli« 
Tmrnm ¥ 
fe-;:' fhiisalu® .|iii«lo,giie8 
0€m.0i»ilwt los 
m&lmrn/lm 3t 10^  p«i* ©«3at 
3»©-saliiol>«iiSfl» ^•0 1«30,O 
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tlT® Bat'-ai*®, fh® i"©©ipTOea3.t of tta© tissoelation constantt 
4 4 gave -relttts of 1#2 x 3.0^ aad SO,? x 3.0 , represemtir^ affinity 
eonstants of tto# #aay®«--aufe»ti'at# and ens^yaie-lnMtoitOF ooi^l©x®8» 
It was apparent then that th© affinity of the protein part of 
th© enssyat© for th® InliiMtOF aol«eial© wag 4,g.«S tii»8 that of 
it;s affinity for tii.« fu1>#trat»« fferns th@ reason for th© 
tiigh degre# of iaIilMtioa prodii®®<5. by tMs eompoian^ b®©am# 
olearj thie inMMtor, fey forateg m l®ss dissoeia'bl© eompl®* 
with th» protein* eff©etiT«ly pr©¥©nt®4 it fr<m C'Offlbining with 
its s«.festra.te» 
Igren in 1945 (40) r@p>rt#cl additloml studies on th® 
aetion of tto® thiamin©*d#«trojittg fisli faetor., lis ©nzyra© 
solutions w#r® mad® i3y wat#r extraction of fish viscera, and 
assays w#r© condvmte^. using tk# pro@®amy© a»s@ril3»d ^ Lie,.ek 
and Agmn (34)». Employing thle standard proeed.ure, but in th® 
absenee of ensfw©. Is© fo«»d that tb® pr®s®G©« of ©ystein©# 
gl-atathion« and aseorMe mli r®atilt®d in low mlti©® for thia-
rain# as d#termln#«3 fey th® l®lniek»Fl#lci ®®thod |35)# H« suggest-
®d thnt th©@© .eoapomnds w®r« mmtlng with thiaain® to produe® 
a eompouad incapabl# of r^aeting with aiag;oti®®<a p-a®inoae®to-
phenon®, and that perhaps th# reaetlon was one of reduetion 
of th© double bond at th© tnlazol® Quaternary nitrogen* 
Lipmana ^41) and I*ip»iin and f©rlM«ii]|{'42) had reported that 
thiamine- was r«<itt©#c3, by hyposulflt# and by aoti'Tated hydrogen 
with the mptftke of on« molmnle of hydTOg®n» One atom of thi« 
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•,glii%i»t'ttioa«, meh as mmm tmtmA t® 
mh9thmf th© mffmmt wmm tov ttet eai^©t»d# 
th« poesimiltt thst was 
m9 »"al'fhydfy3.-di:gtt|,fia# ©f tl» p«t.©iii eoa^pmsnt 
of %li» sUamM m% fe# 
%m t'".# a«m# f-mmr Mgmm (44} m&©wi^n tp 
Hmtmtl hi® settmi® fot- paritytmg ttui faster®* fh® 
follewtog wm». mMmptmA mmA tm mmtlim pi«®paf«tioii«t 
1» Tkm ttmlXw md fmsm 
w»i«# mskUm fer 1 hottf at 9 A»gm«m mxth 
mm v#l«»e of '-«fe«r, aa€ 
. imw 1 hmv at S,§0O ap«p»»» lii s 4 lltr» 
•©©©•3,®a mmtwtfmgm* tUm ©•utrtftigat-# •« !• 
11 • 1®# 1 *«t %© pb 0# '^? f»b<s sg-alu 
0«iitrif-ag«i fei» i ti«-r» f&© e«at*if«gftt© s 
1I1» 10# 2 w&s to 0*® #ttt«rati©ii % tM 
®f s#liil t#g»tli#r 
witli eoairs®'iMyfl®®) tli® pw^ipltat© 
w«» m l6i?g« fmmitBt 
If*. Tfm @l#«f «lightl3' jmllm 
whs "bto fc© 1#0 9atmi»«,tid» 'fe? 
mi mlM m^tmlwrn «lf*it# ita'd tin# prm&ipl* 
tmtm e#i»trlfttg»a #f.f» fh# |»f#©ipit«t® 
©iilwd In Qf %h® •wtAwm- #f !©• 1 
wa-s e»a mt •15 
wUm ao-t as#4-« flii« soMttOB «• !¥-• 
llsimg t'-,ls a fmm whlii^, 1r tti# 
fir®t s-ol«tl©a jSo. 1 #aatai»»t 0«M mits of mtlvlty 
per milligjpwa of altfO:g:«ii gtv© m fta«l solatiofi {»o« If mixsrm) 
0«»0 imtt# p'«r alllt^ sa of fiit»g®ii, ftsalt!* 
iag, £n a. aoi*# %hmm piiiPlfie*tios» fh# mlt of 
«aa the •««© mm that toy gt al« iS6,f2?|# 
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g t^tps mM in th© rnmiwrn mmywrn^ tli® 
©•p<»it«a®0«s ln«^@tiir«tS,@ii alglit luive to®«ii mm t& mMmtlan ©f 
gmispm diiftiag turn p#fi@d* 
e«%«plfe©i*®ti© ataiit## wwwm ©«t iia th# f l0#14«8 
•|sp«fatti.s «t fil €mW^f S.44, 4#i€ em& imrltlmA 
mizjmm s©.teti&:»e shewti t.h3?«# fmeljiGms wM©lt »ew®d ia a 
pMrnltml fssliicm ml %%9 At ««CK 
«nd •S»4 »igF».feii»a. w»s m% ^pl 4».S mi 4 #6 it was 
wMl# a%. ^ 5«0 t «» istg»ttoii ©f tis# iifferemt f»e-
tlm& «ms *#rf m»11» Agwo. «©iielm'i.#i tlistt the «i»aae«s of 
©fetmiidlag fflasfe of th« fey ©«t&ph0»'#iil8 were 
sot 
Ikls© TO IMi A#l»i,©TE.|, «IK1 (4S),^ nontliswiag 
gtadi«s of %km pto:y«l©3l«gi«al airalilsfeiiitf of tt» 
th».t mm el«»i »« w«li a® @»%aia spe©i«® of fisla©® 
eoiitaiaed », tliiaaim® laantiwtln fuefedr* flJ® work IridiestM 
tte®t SO per mn% of %tiia»'lii# of » -ai#fc w®.s 
is %h9 ti&tlml&fc tlie &Qnn&mtt^m% Ittgss-
tion of iwff' ©l«iis, wMii© fcli# ®lEtag ©f imw olaa® witto th« 
m ani. #«8pl#t« of 
Jto yitirt# ieiaiisk aiia Mi «©»w®fk©rs ftppll#d th# 
t©» to %te« t1ii®t®iia«-ifi«efcitc8tiag f&etop^ 
giwiag it A tfpl,@ai #a.8ifi!» 
and gt®» (.46 J fcft. tti# SA®« 'f#®!? fommti tfestt 
Jmie#, tmd hmm immMMm-A witM of splmm^ 
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solttt.lsaa eoat&iRliig tkm laaefcl-vateri tUlmalB# 8fcim«lafe®4 y«ast 
:f©r®#nt?'itic»is to mm w'hlQh was 65 to -SS pwr eent of fh® 
gtlattl.atl0ii pp©dm««a tof'w mmmmt off 
thimminern Smlfit® &t BU^h sQlafeioa® 4i#aferoy»«i 
ft'bllity to jm9t f&mm.%9tMn» 
file f®fm#iitetioa»stlsalatitig toase^e^eiiaag® 
aetd-we.sh#d '^i#e«ls©, %te« Tmmlm mlnmt» MtlmmXstM 
j»mt in fcii« prmenm ©f the B«eaigf,i flit put® of» of 
4*mem'jl»S» ^ r jxftttiflfhtasQl#* Isolatloa sf this pfriai-
dto® derivatl-r# m 9tth the ffommM 
GgHj^gl^O^S'SHGl. ftJS ml&rleB-M ofe%adne4 b&gan to daykMi 
It 2SS d#giN?#s mm4. A&mmp&m''" mMmtf ^42 Afesisf^ 
tioa mxtas at 2M «»« 2tt in diltite altoli and 
at 246 is tiilirt# anid w»f© otes#yired» £l©etrc«®tr»i© 
tifei»«tl0a sht»«<3 tW0 p0l».%i of l»fl©©tia*, iadi@«ting reaetioa 
with two o of ttm hatl a atlmlatory 
tm feast whleh was TS-IOS e«at of that ppoduead hj 
tli« pjriiaitilB# «l#olKil derlf^Btlw© C^***s®tlifl<-4--«ii.l3ao-S-hj::ii'ox7-
aetlijlpjrisldla#! • on# alcrogrtta of th© pjrlmtdlm d^^riTative 
stiaalfi%®d jmm9t f#f«wtr»tt(» is a» mmmmt ©orrespotiding to 
that pFodwitri 'fyf l»0i mie»g«B» of th-'salm Mt 
siilf4t« ti»e«ts#iat »tl««a3.»tloii wa» #Q'' iwl®fife oBlf to titat 
pi»oAtns©4 Ijy 0.13 at«TOgi»s«s of thi«mi»e 
In tis.« sua# j%mw AgiP®m 14^) r i ortp ftir-thw ptiflflea%i@©i 
fef ©ft%.apJioi'#tl€ w>«i»8 of #aspi» #«tFaefe« wlalaii had aires <tf 
partl&llj % tlj# ig0«l#-©tpl© «Bc! 't.RifBonltw mil-. 
fat» |>r«eipttattoii% In « #aplt»r p':ttolie-'.tl©i5 i4S).» 
At pH 4»1' eli^^troplKJFeti# «»«lyal# i!ls#los«'i pmnwn&m of 
%m QGrnponmits of 6.igfme>&% ls«li«Trl0P» fit® 
©as^« aetliritf waa witli a «ftll ?r*®tl<ai emhlMtin-; 
®lo« ©istliOfii0 a co«pafi»oii of setlirtty witfe 
uitrogeii e0iief!n%i*ati0» lttiicftt#d m a ,piii*l» 
fieatioB of tim by this »©tti9ci» 
Til® eeiifeent® of t!i# %©p ©#11 s «©i«l«s ©f 
.«l«etr©p!ios*6%ie eelleetM with tlie ld#a of 
mito|©etl»is; the solattoiss ts p«rlfle«tiim toy 
till® s«t,h«icl* lowerer, iafiag tB# 41«3.fsia pmltmtnmrf to 
^l#@troph©r®®l« of fcfi# s©im%l#a# « fa%li®r ttetvj pf»»0ipi%«t© 
waa fowned# f'lii® preeipStste ws £ligt.©lv#€ in 10 ml* of water 
adjmsfciiig %*ri« pi to fm'i »B-i %hls mlntl^n was fomiifl to ecwa-
featu mppvoxlm»M%%y 85 p#2» mut ©f tti« eriglBsl aetl'rlty# Sin®® 
this »l«tioa wts ele«r «tt3. edlemylessj^ Agifm {jstielwa&d that 
fch# ©olQiir afestrt#'" ia Imwn pmy# pt^tpaya lions was not 
mwsmirntm'i witb tasyii# setiirltf# 
la 194i fClfeii C4S| f^«a tliat «. a«st«>jlng 
vYdoh fee »»«»?&%«#, irm« #jctr#?et»a. from the flesls 
©f aa ©ygttr-llfe# sdHmsfe, fey a 0.*1 W 
dltoSitis |jlsutplj«te solmtt«# Sneli .an all ©f 
tti« thlaala.® Is ©m® te©iir tip«i --it pH 6.1 at a 
fc«p#i»e tur®- tmm 2Q to t«gre©«» Imrftta %fc®t tbe 
enajii© fclie pjrliaicliii-© attclews but die! not brealc tsli® 
thlasole ^Imgn iJiifort«Bat#lf omlj t,« nfeetraet of %hm report • 
w&s a-¥atlabl« at tli® t.t«© of I:",is ro-view and no .ftarther 
were .avssllft'ble# It fee of st to Imow wMt 
informntlan led his to sur.gf-at %li€ d«aiilisstio» o-f %h@ pyflisi-
(5iim ring, sine® this ffi#thit«i8a for thm mctioii of the fish fae-
toy has not hemt siigg#et®fi fey any other siitlaox»« Of cotir-. e, 
the atsllabls iaforaafelen airl not .fustlfy «» assumption tbat 
"'aamirin®®#*' is identicsal with *tlilaaiiia»0*% tft© so--eall«-a 
prlnApl^*^ m 
Im 194*7 lella»i-a (50) i»ep©rt«i that ^thlasinase** was 
prment In t.h» sajorltf of 12 frcrsh-wat®'^- fiiih utiidied, whll® 
in th© 28 «ariU0 anlimls teetfrd for aetiirityj^ the ensya© ®a.s 
f&und Qfilf in OB® »fid Saifcm? iweytabntes. Sine# 
(Mlf an afestraet of this was Rmilabl©, no iuforaatloa 
regarding whieh sp©«sit® wme aetlve and whleli imactl-r# was 
Tb® thiamin# inactlifst ij^g factor foand In sev©r«l speel©s 
of fisli#® has to©«ii fey a of cllf.fes»©nt n^mmm 
Ifc ha# cl€se.ri1)#d as fisli fRctof^jp "fh® fish pyia-> 
elplQ** aaci ttit "climstek paralysis In acMiticaft It has 
alfcli.ai^ as point®-:! oat hj Sealoek 
an-i his eo««orlf€x'a t-hi® aaa# had 
an'i Bmahmm (51)- f©r »» €nt5«® P®® ?oots capable of 
•Bfntheei-aisig tbismlii# tmm its t9o eompQmntQ,. stee® 
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it to §»S ag* ©f tM-aain.# per 100 #»•# r&tm rmmtW'* 
iiag tiais dl.»fc 4«v®l.#p®si •AmiStmlmmy ludlcafciritg tlMt 
a^mm factoi.* pr®@«a% in feb# f#wi wm iBiaisfciv«tl»g thm dietary 
vitasta* OB© 6*©^^ B>t deflei^nt r«.%8 w«s jK-tinfcaineci on this 
diet l»t a AAly B'uppl.emmt #f 0*S »#« of was giv» 
p@r 0s# fh« miswia i» tM.s fi^'Wp while those in a 
s#®OBd g»t^t »@t i»«®«liri»g %ii:© il#d» 
flin^ »ae » is wfetn teii# iiii?»i,li?l®d tmwm 
wmm m% XOS f@r IS fh© fa©tor pi?od;ieiag 
%ljt tfeiamtee aefteiio^y ia«©l«:tol® i» ©fch^ir an?3 1» 
«s#t©ii®jf fent appsar»::{ %.o fe# -sliglitlf t» ©2 per is®at 
©tliyl ft|.©oft0l,» 
Is th# spFla.g «tf lt4f a««g aa^ W#iswig (SS) i»«|>©rt«d 
furfefe®!* la eoma«tiii» with t t® «.a%i-tiiiasi» facttsr* 
f« let© Off f#Kij f fos fi'T# «F«a8, fr^m 
l«y lo i»«^ all t®xi« »fe«s f#cl feo m%m mm 15 to 40 
p®r' @®at of th# %®t«l ilmmmg «»«p« of '^©©istr-
lug suefc ii®-!® s!i,ow« r«*1 g«iae f®r at l©Bg a# 15 weeto if 
a 0»5 »g» dailf »iippl,«a«st of tuiasla© w#» gi-^ea. fh© toxioit|r 
wag wii#a f»«i mmm is mm.%m foF SO ainntes 
IB ld48 fh® Or®go® ss'^p CS4) that bi!>aek«BB f®iwi 
m-ttmrnMlng i»- of-dsf 0t fmst 
mtrmArlmd imm. Im a®i»t and ®a < stta»driM 
tmr&t, W-trn-m f«rii whtmh ImaI hmm. i&r SQ iiiimt®s 
pranSxkmA ma- haraful wto«a f#il feo -'i# 40 p®r c«at of 
t'h# Atj of tft® irit» studies wes*© i«d® tisSag 
tte;#' a.#liii«k«'Fl©l.cl, tbl0'@}iTO^' mmA pT&mdwtmm 
tQW thiaain# itnslfsi®# fli« Imttrnw tw© pfwM to he mor€ 
»t,»e# e0a#i€@rafel# i»tE®rf#f«te« w®.« whm&. th® foMs^r 
wt® «pl©y®d fo-ip aa«lyeis ©f tfelaais® ia tlx© mmnfitm® of f@i» 
fli©«€ »tiiili#s Qm th# faetor inter-
#«tliig !«««»« at %b# atailiiri%i#s t# th# fl,gh aBti-felJiamiii# 
factor# Yd #At« til# ©f th# factor fimm aot l>#«ii 
b*i% tte# tti#f®o8l;»l)i3.1fc|r ia %li© rep&rt hj t-li® 
0wig©ii w©r&@:p@ ml ht ® mo»*piro%#ia l«wr#i»p 
th# IWktm rmpmwtm #f %li® sfeotst ©ondifeione 
»iglit iiiieat# fh«t it «» « m-trntnl^ ixit »©«wii«t 
aor® tfeas »#%. 
At th« tls# ef WFttlag Wtmwe app»op®a to b« little doubt 
that th® £« »ii iittl# wa® imowa 
i?®®a?€iag. tte» emet wmtrnm of th» and ia pmrtlmMiP 
mottling hmd h4mm puMiali®?! eofie^ipiiing %'• # of th«* 
dialfiia.M.e .Ag»n»s »rk witli glwiafefel^n# was ®iigg«fs» 
%lwm of a oi» p3?@«t!i#tie group,, 
l>mt the 1 fopoatiaa ••ailaM# .®trt*ltt3.y dltf not ©acelsad# oth#t* 
«plm»atioit« Jf#r thm m&t3Mn%iMs of felils e«p©aa<i« 
FitFita^OTsr#, liifswatifflft regaMilug tls# ae#teaai« thm 
wmm still 
•§1— 
wortc of Kfaapltx and Wooll#y indteated that th® reaction ocoui'8 
in a step-wis® fastiioa# Attentien bad hm&n giwa to th® kteeti©® 
ef th© i»«aetlo» ^ S@al©©fe and Ms eo-w0rkei*s, Bnd the *'tim« 
tsouTB®'* of th# ©nzjmatic d©st-iraetl®n of thiamine had been 
studied by «©-v«rRl woFk®i?®# Sowwer^ ftltliomgli tmder c^i'tain 
couditioaw, tli© i»#action a.pp©ar#iS to^ g© to eompl©tion, no-
imfomatioa was available TOgarding th® #f|uiiitorl«ffi point of 
i»®a0tioa« flats it is appai-ent that, iii ®pit0 of th© larg# 
•siiowjat of work already r®port®d, wiicli -i^-eaftiias to b® don© befor® 
kiaowlMg® of '^thiaaiomse* and its aotioa ©an men approach com-
pl©t«a©es« 
Th© ppoblOT of the auti-thlaialia® factor- of bpackea fexift 
was of coiqjaratlvely reeent origin and-•nothing was known pegard-
ijig th« meehaaism toy whieli it inactiTat^d thiamine* Howe-rer, 
beeaa®# of tht possibility that it is am eiisy»©,^ any work 
dii»eete<J towards aa und^rstftnding of its props'-'ties and its 
mod® of aetioa would b« of waIw,.. particularly to those associat­
ed with th® pa»obl«m of th©- **ri8h faetor*# 
•sa­
in, mmmmsm 
M# %««i gi*#® t@ th® f'©im 
fftetor, »ast ©f tlj# werte t® "b# rsp©,rtiii la. tti® following irng#® 
(l©.Blg ritfe t-ie thlaslas,®# ia ig«r%aia sf©ei#s of fish#®# 
fli® ead»p.?'0#i®%6 tls« ««%!« of t'hls «nsf«® ©a 
vlfeasto i.| teti 4i«.ifclfi®i %f li«apit« aad 1m% 
th# pfftsidls# F#a«ia»c to li® lfi«t.ifi«^.» 
.mtho «ta€l#.s ®f tit® *tiise #f %l» r#aeti©ii imwm- fe#@is 
t© th«r® li.ft« b#«ii »« fH®g«Tdi»g wteetljer ©i* 
not th# €««%«#%!« 0;f -fNimmfeecl a® ©Qwlllbriwa 
pai»t Of tli« wiasfctioa m« a on®# Agyen's 
work with giiitatMo«i.« ip«S,»#e3 «itt®sti©a ©f tli© possifei.® iiip©i»fc-
aae« of ,gi^ap« %@%ti pret#ia «tid ii0»«ipr©teiii 
p©'i*%ioii« of %hm iS#«l#efe «.it4 'tisd-
0fetftls»i ia.f#»'aa%i« i^^gftrAiag t:li# of the disslysisttel® 
c©ap®a«t. or ^ompmmntw mt mf&jmm systei^ »o eonel««i'®B 
w%snwMng tlj« #3i»et natttr^ of a :pos«ifel# mmzjwm of pposth«tie 
gfwp e©«ld sad®*, 
?li«¥«foF©., thm "kimtim &S tli» re-ictioa w»y© sfetniieai. 
la ail #ffos»t %.0 sS#'b®i«iB® «m p ilfbriw petat# Aa mpprm.^ 
to tliie py^lilea ««« »a«,# luitlfe. destrms-
ti«B o.f ^ att«mp%4af the yftveraal #f %to« 
-.53-
HoweT®!",, 1% app«-reat that te®f©r» the lclit«ties of fcl» 
rs9.ctSoii eonli te# iaox»® irifof«».tloii regard-
lag tft# ©f tte© slicmli B© o^ala«<::« i-orls 
tmmtAm tl» of- a possible pj^i»idlR® 
iafc©w®€lat® wa« 
la eosa#e%l®B wltii t'ai® work «€ in o^a#F to obfe«i»i » 
aor© ©oa l#t« pie tail*# i»g«Kliiif th# s«tar® of its 
pmpmTtlm wmm «tndl®i ta mm mtrnttm In ^vtlml^Tg afeten^ 
tim wa« gl^©ii t© 'IsMfeitow n , aetlmtors of its a©%ion* fh® 
|ioisitel« fol® of g»tip« la aeti« was 
end ©ffsffes mdis te ehtpaet^rla# the tllalysabl# 
eosiponaiit of tli# sfw%m,m 
Im adaifiiQja wmTm is«i»pt©-^ out to 
5@t®jp»in# the mtmrm of %Um %lii:»aiii# •a.wstTOyimg tmtstow of 
feraek®!! this w#ri: wmm #»tttbliskitig 
the QtT «f tlils frnQtor, tlma 
•stabXisblttg its sl-ailikrili to fcliiftmina«« of 
fish- tigStt«8» 
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«n<i pr©te«lalj %© mmm «t®st tip« tli# eomrc®# 
S®al@©tej| ;«>t m.t» C2?} a#fia«tt %hm iialt -of it.©tl*lty as tliat 
ai»»a% w i0h 'laS^ir tli« stsa^arf %»mj #©»ciifei#aSj|, -tesefife^a la 
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th© follwtiig paf.«8 
p©wa#f^6 w%m fml>3.« VII lists tb«8« pi^'paipatiofisit 
t#g;#tfe«if *itte th© tt,ppif©3Ei »t# »w1s®* ©f mlts of p«F 
gf*a# Til# ir»3ri®a wife the uonetatratios 
a.g«l 1b tte# mmmmf, mmi thm at 41ff®x^ 
#iit «f asinaf »r» gt¥«t fQf a»«t ©.f tto.» fF^piratl^aa* 
Pi»«p«mtloii *tt« « tb©i^m#4lir msed eoaMswttw 
©f ap.p]r©xite«t#jtj ©f witii tw0 %o tnmm smm» 
mmiM ©f 11*2-.S a®« 1%« actlirit^ ©f mil of th# pip^prnwi* 
tie»s vsri«ii fjfoa to ti 0 •s4 %M# wrlmfctm app#ap#.„i to 
mimm tti» F#3.&tiw mmomts ©f ®»d #3itf«0tiaf s©lm-
tl©a, apoa tia# @f «o»ti4ist tliit «;i4« mp«m %te® 
amgm* of Iji iti»«c*lEiiag «.p th# of dr^ m:tmw» 
ial* mil of «.p,p»«r«<i %•» t?® ci.mit# 
PTOpftfat l®a X»M'^»IXX«A mmm a»» •%!»» ©f tli® other's# 
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l,g «idir©»l#s «f ttelmalm® ta tti# astial ««s«y 
Sla41«.i^ «*%»«%« : 3»S2 siei*©»Dl«a l» F®to«i».^y of tlaftt 
fmw «iid l.«es M Mmwmh «f 'W4Mm 
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1 A-CIT" IV IT->•- WITH VAl^VlMc; /KMc:r>UKlT^ o>F-
ACIELT'cOMEL DEL^loe/VTE-O E. Nl 2. N" M ^ EL -
^ A^ T 1 O va ^ . 
fliisitltti eoiataiBlHf 2*S alerwol#® of feh# '^itasta# 
Aft#f thmmng^ mMmg tfc# »#r« stmppem€ ©ad. ,pla©«<t la « 
wmtmw lit S7.»5 Amg^mm fw t»© hmm*. At the eonetieiea 
©f the to®al»tt©» pwi©d S Hi# mt fwslslf pr#p«..r®^' lo per ®@at 
trlctilopoaoetle «eM wm «4€<»€, wltti sfcateimg# Comti?®! fcuto®® 
w®?# sad# Im tli® sm# ft«iii«ii, tliat tti© tfleliloroaeifti© 
.«.eid w«« adi«d laa#€i«:%»lf *ft» fcti# :»d€lfei««t ftfKiS 
w»® no tseii!?atio»» mtmmSSfig for at l«ast fehirfe;? 
to ullow tfe® pr«eiptl;ttt#4 |>.re%»i« to flo^eulat# tli® 
«<SltttlOIW *«!•« ,filt#F«ii# 
la ®xp#ria«ii%« feh# pip©-i#ne@ ©f othw 
tlmn fe!i© fliispie aacl »11 er pa^t of %b® ®at®p was 
aB':! Otis#!' s#lmtl©a# were »ci{i»a.« tm #ee«:si<m It «as 
a«©«ssarf t0 ms# frftetioaal. nrnm^tm ©-f .fehiaiiiB# in 
®r«©i» to- «li©» f@r %h» ppefk#-r e«M-nati©a -of aa«lltioi»l 
stane#-®# limmwrn'., la all mmm th© t»eiife«tl®a wlw© was S ml* 
a»d tfe«r« w»« at tmmt ##08 *• phssplmt-® buff®.?# 
l3Ee-@pt fo-ip « fm «»--#ria«fc« ia w-hleli it -was »©e®«®a.-!*y to vary 
tl» eoae#n%y4tioa.^ was pi»®s«iit in. tli« 
teatlon. »cila.tiiiii ta a ^ S x to d^te-raln# 
thm aeti-witj of %im «mjm® in %'h« pTmm<mm oy mhm<mm of ad-di-
ttotial s',ib8-tRttO»s fb« %h4amitt® r-#salfilng laeubsttoa w*» 
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% the y#aeti« of vl%h thiaain® m-B msiMm&t* 
«d with ©Ittier 10 ©r 15 al,. p^rtloag of Aft»i» xflMt® 
ackiitloa tfe® solutions w«r® shaM«s -vlgsnprnk^lj and ©«at.i*if«g#a 
la to sMal® epiipl.«tii sepamtioe of th© la'f#Fs. 'Mlm 
x f X r n ^  m m  r m m m i  with m trnmrntmr ptp«tt# of toy aiiafeion aiid 
i*««a 1,11 t-ti© llett-S'ti^eram eolarim»t®y with 
filter 520# l%e laeat was fii^st s«t to t«fo with t:h» 
f'h« wiaotmte or pFsseat wa« #ale«lati«d l&f 
mmn^ of followlnn 
^ « g#aaiii}4* Iaealait»€ ^ fotal VQii»9 
ffeiaiBia#, ^ All^nofc ToliMi® 
la result# wmm «3ipf»es»«fi «« the pmTmm1&n.gm of 
%h« acMtci tfiiaaliu® de®tf©f#<5 tof tl» mnjmmp «« 
niaaia# .«d4#A-flilasis« ©i^«©Bt 
rhiSMla# a®gt»y»«, ij«^ ««% s — -"ISlaMs^ 
X %m 
the v«plaMl.l%y of thla aetliod was by tmlfsi® 
of t«is. sisllar soItttioR®,, tkmm #«c'h contained 2 «!• of plios-
plwt© l*i:ff0pp i «1.» of wmtmv, 1 mt^ of ti-.tftirdJi'# seliitlon. 
Ct.S iSierQit6:i®«J Rifitl 5 sl« sf #,S *# hydroehlori© «eld, etoJ 2 
®I# ®f #«e!i wf»f# «ii«.lff^ » Fi^# S8«pl©« ga-v® a 
P«:i8a«p#o» of SSO a»« flw n rmASMg, of S70« TlJ© 
®f %,li® ten i»®stltiig« mms SSS i s | t 0^88 p#r e®nt>» 
g-aaliio^asQte sise® li3i #h»» 
leiaiek and Fi#M {"-S) •i.«os«tr5fc«*' ttet tb# i»eetl©n of 
fehlsato# with diaiotiaed p*emlaofte«topliefiOR# «r«s appllcsatole to 
qttantitafc.l¥e ef %h^ ^Itfiala,^ s«ir©i*®l irarintlofiB h^i-r® 
1» -aiffe-rmt ..»olt#iifcs «r« ms©'* fop ®x-
ti»aefeioa of the col0i*®:::i umpl%% f&mma la this Sine# 
the mmpl&K l@ lasolialJle m»ci t#iids ta out itpon strmdlng, 
mxtrmstl'm i# ii€?e©sa!3.?3*.» 
T'llaialft#,. imfwer, wsots with. ot!i#p dl«s0tl5i«d apomatte 
wjines to pfodme# a a^tallai' r# -nmippl® eolor, and work ©arrlM 
®ut iB this l#.b0Fati©i»y^ ahowst! tli«t diagotis®'' p-aa,laoben8ol© 
ae.l'A tb# «x.p«©%©d f«»cs%i©«,» &t thm mcid r«'Mcal 
l>F©»®afc ia fchia ciosp#tmd, tfes s©.l.©j*®{« eo^a^i#x was s©lubl@ to 
an slteltuft it«|w«©ma mlrntlvmm m Bmrtm &t In-reatt-
gfttioas w«r© mfitl«r%a.ki®i teo wb«tli.«?y or not title sk1ii« 
eoiild ia a a@fcfe.0d .fo? thi»ain» cl#feei*«. 
aiiMitioii., »ii;h t!i,® eolor b®l»g r®-;d cllrtcfelf la the «c|U€om® 
solutions* 
Til® p-aala.efeeaiole sel<l w»s dlaiottsed in the following 
way* iO 10 .»!• of a pr^s-vlottsly o0ol«d ®oliitlOfii of p-aminotoirnsQle 
siel<S. (0»01 Mm i» 0.#0S ?l* ttiydroC'tldFie S8lli^ g »!•• of a eoolt-d 
0*02 i<» socli'OB alt-rite soJ,wtlo» was «'.tfl®€l* %« mtautes 
wlfclj g%lrfi!i.g|j as tttlcl.lt,ioiinl .S al* ©f sodiiM iiitrit® 
wae »'.'!€@.d' and fch# siji,fc.u;F« allowed %.© sfcarji foF mt Xm-st 
»,|.ii«t«s witli stiFrls.i» All soli.)ti©ii@ w»re tept ia 
 ^ S#«Mofe:,^ 1, R« aaii A,, •iaiptrtslltlie?s 
•is-
an le©«l3s;th#. A f-m drops of mm aiaisoaim sttlfmisat® solution 
I several erj8t«li! di«s©lf#cl, in a pr©xis«t.elj 10 ib1» of muter) 
w©r# addee' to d:m%mj ««#sri. iiitrlfce# . hl;s Btmp was later 
oaitied slac# it was ghswa t-laat -sxcsrs aitrlte Aid not inter­
fere wltla tfm <l#T«lo|««nt ©f eolsr# 
In th& flr&t ©xp^'i'l tli« #ffe'et of 6itf<^Tent MmmitB 
of alknli on tii« col^r wm Micwot® 
of a thlasifi# mV^.tl&n contRiisiii,g 0.*SS or 0»50 ulepoaolee of 
th© vltaffiin w#!"® alxfd 5 ml# of th© aleohol-
ph©ao.l Oa® iil« ©f fhe clissottm^a imngent Wfta 
foll©w©a Isf th-# a-Adltion ®f 1 to S »1» of « 20 per eent so«Sl»at 
earfeoaat© «©lii%teii,» Water tiacl prmwlQ^ustf aad.#;i so ttiafc 
t.h« final iT'oiaa® wrs %hm. smim Im e fh liolorlaet^ic j»Rd» 
tngs, sacl© So ta 4S iBlatit«s «ft#p feh« ftdciition of th« 
dbfcaiii«d wltti plii&toiileel.ric coloplO€t©r 
CFllt®? 540) i'l~ BO*- f m wak0h tllff^reiie© ^s-twe-en th® tliiiisaln© 
ssltitloiis and control t»b«« to whieli ao tee lj#en 
Th« c©l©rl8i»tri© y®-4dlfigs for th# soltttloua eefitalaisg 
th# €iff#y©tit aaettuts ot slkmli »ag«^ fFos £38 to £48 in oii® 
©at© ««4 tmm 2S6 to 26i ia mmathMTm A gr€»at€t^ cliff#r#ae» b&fcwe«is 
(ixp®i'l!R#,iitsl aad ©os'-r©! wteti^ae wan ©fet«in©'' ti-poia adcilt^ios 
of mk extra nilllliter of tli# rmgmt aft#r t!i« alteli had 
added., tact mlso ttpoa «Mltloii of 6 »1« of m lj5 mlxtmTm of tii® 
€il«s5oti«.#d «aSjii® mmA th# 
la »#v©i*«3. »xp#ri.tt®iit» eolorlsetrle i«ncllng« f©y th« «ag®at; 
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law., a sf eoatai 1*"* tmw: <J»- to 2,0 iilerow?ol@s 
of thlaal&e 'was-; wag aM#-" to gl-r# a. 4 ml# 
irolttit® la esclii, snd the© 5 ml# ©f SO p»y e«yit ^sledliol pfid 6 ml# 
of th© al'lfflllii'? i?€a:.;«nt w#-?© n Tlie ©oltitloits wty# 
to stjriiid, for or.#-lis3.f fe0W to pcFfslt *l«ir-#loi*i,eiit of «r<3, 
wer© t"h«ri ta the t®r;#5r«rn p'hete&ltstfie coloriiiet^i* 
wl&ii filter 540# ¥h# p#9f!isig of th® r#«g«at blank ceBt«»lr5lag 
no tlilamiiie w-fss sutistmctftti tmm Its® eol,©yta#t'Fie Fo-'dlog® 
of t.h0 tliiaiain© gol-atirtn:/. fl»» results of this 
sbQ%»» in fable ¥111 aati Ftgtti?# g leawe l?5.dleyt»a. that. 
B#®!*-*® 'Mm was o-ba©rvftr with msomts of t]i,iR©lii« from to 
1*0 atisroiaol«a» it fchnt tte© «#thO'd €J»tild 
b® ii8«fl for th« miftiitiltttlir# #sttaptloa of thiaals# wlthtn 
fcM® 0sne@nti»ati©ii wmg®, 
Sine# 1 si. alitiiaotg of th# pM%6lB-»fr"® flltr»--'t®s obtained, 
in tii.t WQfk with thlawlaase eoa%ai»#5 a wm%lmm& of 0#Bn atei»©-. 
«oles of th'iaBim«p it tl*t this aotfeoa. would ftiTOleto. a 
sl«pl@r m-mmm of •fttialf&ie* tl©w-'-vsi», tn tit® flr«fe attempt to 
#iiplOf the pw3.e®dtir6 ttsmppelatliag #®gijlta wer# ofetfilii»ru An 
aqwous trilmaia# i-*! Cdntaiaifig 0#5 iBleycmol#s ©f th© 
iritefftla gav# » colori»«trie w-ilng of 22S, ® 1 ml* 
aliriaet («rr-'<lTralsnt to mifsrosioX&s of thlnmln.^) ©f a 
stftticiar-i a»d« mp wifcli S «1# ef 10 per «#«% tiPichloTO«ie@tie 
meld, 4 sl,» of pb9soh-.t« buff@F and 1 al* @f l;tii«Blit©, g;a¥© a 
©f aalf 37,. Oiilf a pal# pte'k eoli©!* 
«66' 
Table ?IH 
prapoptlsnslitf &t the 
p»a»i»ofe«iisol© mM f®^ fiiiflfflia# ':3et#Ki4iiftti©ii 
P r®s«»fe assili^s 
ftitsala® 
¥.slw® 
Aaelss per 
0.2 O.OCffii 
0»4 i§4 0»0Q23 
0»6 24S . 0.«aO£4 
0..8 sis 0.»0024 
X^O 410 0*0024 
1.2. 47.5 0.,.0025 
1,4 S4S 0,00«;5 
!•€ • S»S D...CK)26 
1.8 62S Qmrnrn 
2,0 i4S 0..00S0 
*v«rag# o,msm t o^omM 
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ojf th© ejipected red-purfl# e©lof. Apparently some smteatmnc®, 
wHieb wowid b« present nomally In tlie protein free filtrate#, 
was interfering witM t&e ©olor produeing r-eeetion. Addition 
of extra alkali did not Impmwe mlor development. 
Efforts were ^ erefore ii*de to detenaine t&e eause of tliis 
interferenee, ^^ alitative teste stoswed that fee use of 10 al. 
of tke alkaline reagint, instead of tlie nsml S ml., did not 
better the results. St«id«rd l^ imine solutions were analyzed 
in tfae presenee of ttoe pMospMte buffer, tricMoroaeetie acid 
and a pisospliate-trieblorDaeetle aeid mixfeare in aaownts equi­
valent to tiiose present in 1 ml. of a filtrate. Onlj in tlie 
absaoee of trieialoroac©tie acid was the expected color developed 
upon addition ©f tMe resgmt. 'Sie aeid tlaen was apparently 
pj^ dueing ttte interferenoe. 
Sinee trieialoroaoetie acid did isst interfere with tJbte 
lelniek-field meiaiod, tb.e p-aain©bfazoi® acid metbod was carried 
out wit^  conc^ itrations^  and proportions cSianged so that tfaey were 
exactly equivalent to those of the former method. Again inters 
ference was observed in ttm pres^ ice of trichloroacetic acid, 
but the alcohol-phenol reagmt was used instead of §0 per 
cent alcohol the orange-red color ^ aracteristi© of the 
p-fminoacetophenone metJtod was observed, fhe qualitative results 
thus established the protein preeipit«it as the cause of 
interference in this new aethod of analyais and indicated that 
the presses of tta» .alcohol-phenol reagent overcsoae this 
tntmvfmrmtmm* as m&w& th# plimol pTOaue®-:' 
a h%ip bitmte r«.acil»g« 
To wii#tli«r it al^t hm p@#®.itol,e to na# this 
*©thoi in fcliit «teii«ie# ©f ^#it©.l If tli# ti»lelia®«3»©«tie ROld 
e$ftc#stf»ati®s wer# wm^Ssmmo^ ® of tetees 
eoatalrilftg ffw» 0»1. tn S#0 «1» ©f S p«r #®ot fcrlcftloreae^ti® 
acid-, whmw'mme « thtsslm# C§«.5 miiattmolm} gm^e m 
eol©rla#t^le ©f g2S is tfe# afe#eae« of triehlopose^tio 
•eld, th# r#«dlsgi! tm its pTMw^wtm r«»g«!f* from €1 to 
101« 1%# mMlttmk ©f at Mt%l# a® 0»1 »!• of S p«r e®rit 
ti?l®hl®«iae®%ie meld %!»« ipoaciliig %y fnoF® tbsi® 'half# 
Im another ®xp#yli'.«iife %lt« awaat of diasotii®-'.! p-
«iiilii0to®Rt#ie aeld was wyl«rl» F*«s 1 to S si. portions of iHs 
#olufci©» w«r® mlmmi wifeto S «!• «li uoi» of tb# tocsim 
8©ciiw Mei«»l»safe« teffef, astl wlxtttr©^® w@p« a<lci«€ to 
tatees eoafeJiliiirig tfe«, thiaeitte st«jici«fcl, trleftloroacetl© scid,. 
«ncl 60 p®i* &m% aleeii#!# wm%mw t»d ftM«A so that th® 
ftrml •v&lvme woaM to# thm ««»« f©r «;11 %mte«8« fiith. tfi© }ii#i©' 
oon©»ntrRtioas e-f •p««.isl»to.®»iTOie aft iiilttel gwiytsh-pttrpl.# 
e©le^r whim AimmpmrnTmi. ttp®» shaking. It *a@ 
wi4#n,t, hmmmg thtt artitt£« ©f i><-«min«iteeiisi©ie acid 
did not &-v9rmm^ th# twl'Qh%Mwmm%%M melA 
Fttrfth«r «ffert# were mAm to #ir#^oae thts inte-rforenc® aita. 
ttotts to adapt %h% p»«sin©te®«iolii «eifl ai#%hodl for aaalysls of 
tMitsln# la %h# tXltmtmBrn Qnm S p«p e«ttt tflehloroae^fela 
*•*?{)» 
meld aniS B »!• of alealiol^^p&eiiol m%Tm added t© ®acfe of 
tiw5 tiilift®, we coBfc»?iiiia,|t » ®ol«%i©n Co.6 fflier©aol6s| 
t»a th« ©oatalnlng «» volw# of watw* To eaeb was 
adii#4 S sl» ef til# allalin# aiatotiiied Th# l»l«siilt: gs'^® 
a col©ria®fcri# p®.'}atng of 204,^ tet wlt#n febf 
s#t t-o s@ro "With tnis teliHifc. t!i® tJaiaiiime ttaiiaafd gmv# a lead­
ing of £24^ wtiieh e«pawfi fs-vsrafelf with pr^ri©*!® mmAlngm 
fm tills of tMaalns* Altfeonj,^ thm blaalc r^aijin* wfts 
still c|«lt# IjS^, it mppmmM th« plisao'l. *« thm 
i.inf, By tislag snefe * %l««k to acijm»% th® lastmm^iit 
to s®F©, ^Qd »«ilaga for ttiiealn® s©l,utt®BS 
Might 
fb# #ff©et ©f c!l.fftr«at een@etitr«ttic»fig on lih® color 
dev#l©pBS»% Wfta t©st#::; wltn tfe.« tti«t I©sf#r (s.«»s.mts aight 
to® ttias r^&netni.' t'h# felamit ©o|©pli»©%pl® ir®s<lijri,g» seri®® 
of t-uhm oeiitaining fws® 4*1 te 20»B «g,, ©f phmn&l p»r tube 
was nittS# ttRd aft©r ftiditlem of wmteT •or thlaula#,. eoleri-
ii#%i»ie aaaljtls wm m.Mm ?tie r#8%ilt8 of tMs e.?:p©i*i «»t, 
shewn In. Tafel# IX, wtcl® it #fl€«a% tli whll# lti©f»s«liig 
©oB«^»Btrstloiis of phMtml dM. mm% gi»'"'«fely ImwaM tib# blank 
i*##aiiig8 tli«ye Has a, tl ilflen.at te tht Hhiasia® 
*«!«« otJtslnecl % ratotpacting tli# felsn* i*em(IS»g ffoa ihat of 
%ft« thitaiii# stua-aaril# fhlt Appr@«cfe.®t « aaxiwa witti it <80ii-
eeatyatieas <»f If'# tci 1«.,4 ag. of phmQ% p«r ms ftsoimfe 
e0ap0i;pabl# to thmt pw9a^n% i« S mtm of %h® wsn«l «leohol-pii®ii©l 
1S#S «g.» 
-fl-
II 
Ettmt mi ¥«'ryiag 
e©s©«n%wti« mn %li# SH»A,*i.3^#fe®as©t« *«tho€ 
0©l.O'rt«#t#r l#8ai»g® 
F-taaol. Bisafe xhiajaln® Dlff&Tmim 
mgmrn- Stamtfisfi: 
4»1 »1 S8i im 
8.g Wi 440 2S4 
12,S 210 4fiS 2§S 
M.4 tM 46S 8Si 
aO.i gM' MB • 231 
«a wmm rnnttma ©aft to 
wh©tli«i* %hm ip»ii®ta#fe©a.s©le mM. p«jpoytioii«li%j# 
wli#ii the «l©0li©l*^pli«tt0l !»««§•»%. w® mm a 
blaiilr rtaAimg w«8 ©l^taiso » k mwimm of was pwpa 
wlfM fron © t© # «i» 0:f « mMtlm io to 2«o fflicro-
aocf wmter to iflir® m 4 ml* v&hmm im #®0fe» on© al# of 5 
p«r -mnt trielslorofteel:!'© aeit ftmi S si* of ftleehol-plieRol 
reftgrnt w®r# aiSisd t© #a.efe, f#i:i©w®c! tfe<t «ddltlo» of S ai« 
®f th-e altoill.»« «eid iHiagufBt# 'fli© 
©olofiaefeef w«« to i#-© *lfeh. tV;« tel«n>c «fid r«ftdiagB 
mmre aaS# «ft®-»hA3.f liom? sffc#r thm l««t Tli® 
shown ill Tafel.® S Wtgam i-: (earv© fe),. iiifileat©^ %m.t thm 
tfletiloroaeifttie «eid bad to#«a oT^reoa®., &fi4 ttet 
this me%hm% ©©t»l<l b« iis«fl f#r th® a^aatitatlva ®stti»ti0si of 
tbiftaia© ill »»cwj.r-t8 tip t© «»?! teeladliifi 1*0 »leroiaol®s of the 
vitmaiii. 
faM® X 
F»p«rfcioiialitf sf p«Aai©ot>)«isoi© Acid. 
l»tliod i« th-m frmmm ®f *3,e6!ioi-Pli«.0l it®ag®iit 
TMwiiia© Cel0rlts.#t#y ttiiaBiin# 
^»le» p«r 
o.»g 0.*'OOS8 
0.»4 im Q*m29 
0,« id# o.oog® 
0*8 t«4 O^OOSO 
I.Q 3SS 0.002i 
1..2 :5S0 0».0031 
1.4 4gS ©•0032 
l..« #iS OmQm4 
1»8 Q*mm 
SaO - 4iO Q»m%o 
.Av«psgt O.OOSg tO.0003 
Ct»»4 p®r mnt) 
A «iiii.l«r «*p® i ent w«». eoft€i;i©t«d in wh.leh t'n# u* 
aiais0to®it«ol« aetd and e©di» ultrlt® wltttloss were do«fel®d 
ia c0tt.e©Btrs:ti0ii., giving 0«.€Mi M# ,p-^»lii®to®BE-oie «.qM ana.. 
0.#04 *• a.Q«iinis. fh® ms« a ys«g#iit pi?«p8P«n In th« 
mutt&l im'o-ttm fmm tUmme ao?# e.oa®tBtr.«%«d teiwfelons 
thm prepoiHIienalltj m|> to S«0 of 'i'«bl.© Kl 
&»-:! earr« # #f r^'l#tr® §.« 
-f3«. 
XI 
p»poi»tloaality ©f tti# p«*faiadlj#as0le ft©l«! 
lf«iog C.«ie«n%»%l.o!i of %li» Aiata# 
fmmmt UmA^nm ¥ai«» 
Mwolms Mmnlmm pw diT# 
©'.••g 48 0.»44 
0»4 %m 0»0040 
§•6 iss o.oose 
0.8 tS4 0...003i 
1.0 SIS o«.ao3i 
1.2 S80 0..0032 
1.4 46S 0.00S0 
1.6 iS« 0,0030 
1.5 SS® 0.OOS4-
8.0 • iiO 0.0)30 
A^«r«g# 0.-O0S3 t0.0003 
l»9.1 pmr e©fik) 
Alth©ttgh tfe« pve9.m%m -of %li# slisoliQl-plienol i*©--.g«>nt 
a,pp®aF^d to »ate# possilil«- tli« ms® of th# p-anlmofetPEOie acM 
s#t!iod In the of %li« tipiehl©s»®«c#t.i® «eia nor-mllf 
pf#s®»% l«t ®x;p®rl-»»ii%s wdpe eayrlM out to 
a#t«FsS.»® ©f tto% mvmm fesmlt® alglsfc Ibe ©btatB«d 
if til®' seia wmvm 1» ®a« «3i|)®i'la«at 
t'feissin® sol%it;io»s *#*•# mm4m mp asitl, fro® 0 to 2.0 ai» 
©f 5 e®»% eeW mmm «tt4.-u, litit 0«0, 0»5, 
1«0, 1#5 tnci. 2#0 'sl* ©r til© trlefelor®a.0«ibic «clii prmmmnt th# 
eol@i»ia«t«f 3?«8.dlBg® fer of wmre 123^ 
I6t» 19€|» ISS,. It appsawcl at fir«t tlsst in© F# a slag «oi*» 
c«itF«ti9a« ©f th# «ci«l #aa«®€ %li« ttilaain# wla® to iii®r®9s« 
to a amxliWB mrnd than l©W(»©f,, wh«ft tolitnks soEtfcaiBliig 
«c|iiaX aaomts ©f thm actfS w®y# «ai# itp^ ife wiis foaxici that the 
tolftRk "Tiiltt#® w®p« lUiwis# ta©.f«tt.s#cl.« »Ji«n fcM» eoi©.riti®t«r' 
Wtt® t® »«!*© witto fch® thiaialu® F#«.tlirigs 
la tt3«. pp»a#»®# of til® a%of# a»o«m%« of trioiiloi»o«ke#tle acid 
w«F# ISOp iL'df^ I4S,. 14f,. mmA ?S* fh#®# w«i*e marm 
f«r« tli«.!i tviog# 0Mala«i. in tti© tlwmt and th« 
a««#ssltf ®f a»iiig a M«mk mntrnislmg m «o-aafc of fci'lchlo»» 
ii©«tie aeti t© of mMmmm fe®e»iis« apparent* 
To ttie vftrlate-illtf of- -feh« m®tliod an d©T©lop«id 
« s«ri®® of «»ei:i eoatali:ii.ag i ial«. of ptiogphate buffer, 2 
mlrn of wat©?^ 1 al« ®f %bl«aia® C2,l5 aiero^^leB) smJ. 5 ®1« of 
19 pe? e«at tricfelop©ae«tio «@td ms asci« mpm In ftdctltion a 
soliatioft cofitaintag fl*« * ( • t-li© T©1TO# of eacfe of thts€ 
%iili©8 was M"!®., Two sl» *ltoiio-ta fwtm. maoh of fch© ten tuhm, 
ii.ad %m 2 sl« altftiiot# trm th® Ifirgwf ialxt««i i#©r«' enaljser? 
tti« r'i.-.M8iaot»#ti«ale a«ici, »®tho4« la thy«»© «fxp©rimtmt.e la whleb 
iBllmi©ts tvQm e«paFs-t# tab«» sr*F© arial-y«»ci„ -th© av«r«g® col®ri--
»et©F r#a':fSii. P fop 1.0 tt«.lii6lQii@ *©?« 78*9 2,0 C • 'S**? p#?- eent), 
Ti,l t 2,9 I t s.? p#F -awl m^4 t- 1..4 C t per 
In, tw© ®3Ep«fi««»ts %m sfliieti"%«i ali.cittdfes imm m largar mlxtn^m 
wmrm th# ®v#F«.g# f®atings were 76#3 -
( t  S»? |»r e©ii%.) *iii 80»g t l.t C • 2.4 per cmtim 
%tit im.g soii#wlia% than tMt fotand fop ttm 
rt«l»iels-Fl«l^ a®thod, i% was m.Q% so gr«at as to ppoislblt fctie 
ms® 0f tfcis mmttmMrn 
m. additional ia wM©!^ aet'aal tlnmm ©mtracts 
i»«rii e»pl©f#f' tl5:am tli« pfeosfohat# wft« ©®ri*i«^ 
®wt to til# p«r e#mt «£ tn mXa® In tuela 
s®lmfcion»# frieM.e»ae«tte itet^ ««« adaei to pir«eipltat® th# 
pi»@t«tn m.tt@r %fm %!4S«»iii# «i€itl©n» tlx# resmlts, 
tliOTO In fmbl® III, ia€l«at#'j %im% »€«» pmr mn% of th© adA®.-* 
thlaiflia® fegia M»ii F®eoir®iP#"» Stteti. a itl|#i d#gr®e of 
wmll wltli. tjpiesl otot«l»#d with tli« 
a®tli,«i of 
l#|siag to# atJl® fe© ©»i* 1.11# aetd aa^3. 
tisus %!i# «le©feol«pli®aol f#d.g«.t iB ttils »#ttoci tti® of 
»«taplio®pliopie acid « til® pmmtMrtf was ci#t»Miii®d« 
fapftng iiiK»ats ot « 10 p#i» mmm% rnrnm miMed to tulm® 
eomtftiRiiig 2 mlrn. of tlsiasiwi (OwS atep^s©!#!,, S al« of 50 
pmp mnt mleol*®!, sud mmtm to gi*« i iil# in ©aeh tiitoe# Five 
ml# of the refsgmt was tte#ii mdfim€m wifti f»« O^OS? to 2,0 ml» 
©f a«t.s^o«pli©rle aeia, c«3rl<»rla«fc#p rm .i'iltigs of fr&m li to 
1S2 w»r® 0btalii»<3,, «t c0®pftr«A wltfa « re ting of 1S6 for tli« 
fehiftaln.# 8t«,B4*i?d to wl'ii®li aa setafliosptorttt h*<l ta©«« «a<a«A» 
•7©-
faisi® XII, 
am&w^rf 
with ¥M.Mfmm -'xferaett 
solmtioa QoMrtmrntm fhlaolm# 
Seatiag Ri|aS.wl®afe 
pmr e«iit 
SlajEir MB imm% to •lawil 
fhissilB# MS O.SOO 
fis'sa® S 0,O1S 
tlmme p1l«® 
im QmBOO 
Tlasi*® plus 
tlMBue Blajak Q^mB S6»S 
fh« #®8alt® 'Va»% wmm prmAnm^ Isy 
-shogptiorl© aeM «s wt-ll a# tyleii3.sf««.c®tl© seld. 
Wtmmllf m 0»S lt« h-^ «elil©Fte a@l<l' soln-fci^ wa® ©wploy^d 
as a p.i«o%iila I'tits 
t©' ®,f 10 e«t tfS.©}ilsr©a.@®tle aijlil 
and it app#ar«<S to fe# Jmst «« #ffiel«iit «® th« trlehloi*©-' 
a«#tle In %iii prntmlm £mm Molmtlm* S«eov#rj ®3Ep»ri* 
si«lla:i» to tumm a«»erito#d ??fee'r® wmm e«rri»:s outfcj^ m®lng 
tit# hydpoeMori© aclil# Xia tti# «fittlfgts of th« filtp^tes for 
b'v %h« •p-ttmlTOfewiit#!# ^elS wttbod, SO per- mnt aleoliol 
w«@ umeo Imatmmd ©,f tli# fn&uol la two saefe 
m.xpmwismntm tfe« f«e©v«ipf of «d##e wmM m»2 and 100.0 
p®F 0«nt» it fi;>p«ar«<l ths-t hf'Ammhlmlm a©id 
BP#el©l%«ti©ii "Qf m&t w&lf i^#f*4tt«it a Mgti !l#gi»©» of 
r®0'0v©-rfg, fe«.t ftliK* •eaii^ slm. ©f th® «l0oliol»pti#iiol 
r#ag©nt with * i.©®r#ag® la tlie ©«l©rim®t«y »saing 
toT th« 3p®«g«ii% tolias-lE* 
fftbl# Mil mhmM. %hm of thi#iiin© which was 
«fi »fe«« cliff©f««at e9»®iitF«itio,as of feh# vitftaia w©r« 
mMms% to a eoastamt asawKfe &t ttmmm •xtfaot, FIt© mlm of 
0#6 i* tif^ Fo«l4l©rie a.ei€ wms %.o pr«eiptfcyt# tfe# pifot^ lu, 
attd & mXrn «liQttots ©f %im flltr-ftt# th»@ oMatoec- wm^m aii«ly«»d.» 
Ih# statue ti«e fc If sln» selafeio^ra®^ eootainlng ao 
#s:tf»ae%j| w«r# pr®p«r#d# f»« %n%mslmm wmlmm- Iti 
v^pma-mm%ed hj %h.© .fNtadiag# tmr %hm %iss«« hl&mU 
«»?! f&T tti« s©l«tioag e«nt&ittlag both «str«©% and thiasia# w^r® 
ealettlft%#€ tmm tb® wm&dlnm ofel«iii«i. for tii« atandapd®, 
%hm ttola.«is» of th® tts«a« tolaulr Ta'i?i« It «pp««rs 
th# e©loft«#tPie i*f» 3nfs for th.m »tmAmvAs, tmm whiefe 
th«f w«r« eale«lat®'it w#f» wot propsFtioaal to eon-
•®#atratlc»»» 'fli® diffeyeaae® hmimmm feli« tM«aia® ©'-utval^nfes 
of the 8©lttti©a e®»t«i«.iiig tetli tlsim® smrl thiaaln® an?!, tlimt 
of mxpmmmmi «# p«r etut ef fch# ftdded thiamin®, 
if®pr#8#fits %fe« r«e©ireyf of fm vltaniii* fli« p#r ©®nt rmmrnvf 
wms good and t& iaersas# wl%.li. tmiFeastrig ee!i.e®Bti*«teiOfis 
o.f 
f«m# Xx i 
of fhlasia® Add®d 
to *«r|^tttg lw»ttsfc» to m f iasti# Bxtmmt 
fhlawftln® sfldftd 
CB alicaota 
•0f 
fliti«iii.« fital¥9lent of 
m««# Tlsmi® 
BlMftk pltts VhiaslB# 
fls.la®ili« 
K.®©0r«r|' 
>j.sal®a >A p#r e®nt 
©••gs oa«» 9S,g 
0'.SO O.0ff #•§»! @1,0 
0.7i 0.«f 0»:fS© @1.1 
1«00 0.OSS 0».t8i 91,7 
1,25 0»SSi 1»S£0 »S»1 
i*50 o.»» i#500 m^Q 
la s »talla.r ©xp^fl««»% tfe# cotopijaetef wm set to «ero with 
thm tissu# blank,. aa4 wtfcl 0«5* .l.»0 «»ci I.S si€i»oaoles of 
ttiiaaia# prmBent in U mi# all tiefes tli# filtr®.fe«s, t.li@ eolorl.-
aetrie r#adiiigs w«r© 104#.0, tS«S «a t?»0 p#ir e®Bt of fell# i»«ad-
iiifB with mqm%vml«nt ttoodapcis eon^ttljitog no 
tts«a« mmtfmtm 
Resttlts obtained whwm pi?0t!«lii-fi*e« I'lltr-it®# »»r0 «iial5'a®sS 
flltrstl'iii again twenty-four hows lafcar, 
sh0W«d t,h^t eiicfe sfc®to3.« for «fc laast fehRt tlm#, 
te^t Is the eold.» ow#r#i», to tl-ils ®xp®ris®ii% ife wa® 
feMt taesifeatt^n t»©re«»«4 *• ^ e0l.©fjB#trie rmmiing, of 
» blank* Appi«»#atlf ^Qiapom^ls eapaBl# #f proda^ittg 
eelor toy wltte tls<s a.is«©tiE©ci w#i»» fF«©o duriiig 
tt'i# iaetiMtiom# 
. fs th« Qi the »«ttoci. to tti® pr«fi#nc# 
©f fcle&ni® mxtrmts, bIm all eo»ta.ining extracts of fish 
«m4 tfetaalnt were s»cl the protein pr@eipitet©d 
with 0,5 !• ftclA# fb# 0olorte#t®i? ip^sdlngs obtain* 
«d witti, wiicmofcs ef tl3#s# fllt»»s%.#s w©r« 142, MS, 159, 14fc, Ml 
and 140, with «« wmmgm viilii# mi Ml t l»o C p#r emtU. 
Th© TmtQVeTf ©f tUlvmitm r»piwgs»ii%«cl fey tti« "yflla® was 
t9,2 p®r e«nt« hp"^e tnrt CF ©onflw#^ the high cfegp## 
of reeo-rer;? poasiM® «i%>i t-'l« .»tlioa unci mhommA fcht-t a higli 
€#gr«® of pi»«elsl©a we« p©»sito3.«» 
1%# ..-mmults o.f %h« a#aef ltead mbove indicated 
%l».t ttiis lea tiaa of a dias# a«ti3.©:a, foi" d®t®i»iaa-
tlm. islfc^t he nmmd s«e®#ssfml.li'« It e«Ft«iiiIy was appiicelal© 
for m^mouB s#jt«tiQiis of ^hlmmlnm sitid «p|?#«r#d to gl*®-® omaiifcita-
tl-r# m-ml:tm vlthtn llalte mm. te the pr#a«ie« of feissw# 
•mtracts, filth trishloi«e«tie seta esBployed »» a proteiat 
%h# a«e«®sttf of ««trig the a«lnl©fc-Fi«ld «lcoh®l» 
phenol i?©ag«fc was 
ifitte !ifdi»<iOfil©fle «ei€ a* pF«elpitttiit, colof^taetiPle 
r#?taing8 f#r t.h«! reagent wmm to 10 or 1«8®» 
B'Qwewc^r* pi*#p#r «pj1 m0?it»tw©«ls«t#c! tiean® ©0'B,ti^l« 
l»-4 %G 1» li*0ltid®i3 sia#® gmvm signifleaiit r»aciings 
whleU af@n liiemte«feio»* la tli# ItlBiclt-Fielti mettiod, 
t!i« e©.l©r pr0<ittc®ii r»ftctio» of %hm r@«.||«ab with %tnme 
»80"» 
eo!ipon®iitii., is fi©t with «»a therefor® thmr% 
is no neeesslt}^ tor itteliMtn#? mimh 
Im me%rml pmetlee, hmmmr, momimhmt wmwlnhlm m»ul%a 
w«p© otetttinecl# Slaadmrc! wmlmmn for 0»S of l:hl«mla«f 
with t,i»lol}lo^ae#tte sclA pyss-'^itt rftng«?^ fF«i« lOS to 172, whmm 
«f«r® »a-i« ®#ttirtg %hm mtloTifrnter to mro, »»d 
fiPoa. 84 to %MQ, whm th# ws# fiftt adjusted to 2©ro 
with th« fcissti# tolante#* tlie •s#?© tia#® control tMl»® 
gsv® *bleli w«r« ©f#* 10is»f per ©#ttt of th$ thlRSija© 
stattdar-fl#. 
rmultn wmm eei*# #owts%©iit whm fe;/drocshl©Fte aeia 
was #®plof0€ for prot#to |»r#eipita%;l©ii» For in fcKir 
iittec«s«iiv@ ®.ifp#i'ia«iitt:. ttantfftFi. thlaaiti# w®r® 124^ 119, 
124 nnd 124# Umme-T., tfe# eol©ipla«lrie vmnAlngB for the "is^ro 
controls rsB,^i fmm 84,*,t to iS»9 pm-'-- e®«t oJT th© sfcaad-
arS* Th® ir«ltte# for tlssa© blsiifes w#re higher with ©xtraeta 
of •ais#%OB#*«i3,<«8ic€ftt:#d p@wiS«r with extrstets pr«p:.tr#d frcm 
or tmmn tl^rnrnm 
'•'••ItileMltj wa# ©iieomt#r©€, howewr, in ®xp#Fi«®iits in 
whleh til# of gimthathioni# «o.ci ey«t«lii© o» th® ©n^ysatie 
r#®eti©ii wms Both of th«»« mmpmmAs liit»rf®r#fl with 
th« a.elalek-Ft«l?S ««tho4 of aaslfsis at €©rsc«*itr«? tlotis of froas 
7mf> to 10»0 aici*©!!©!#® p#p »8e«7 "iltts th® p»aiBlnob0iiEoi© 
n«sld method tlj® pre» ne® of <®©«p«fiiid8 e-'Ussftd d®cr#«ee^f' 
eoloristtric -r««flirte:« when thm ale©bol-pti»tt«l r#s-g»Bt was 
-ei-
titftcl mml p#*-4lri .8 whmi SQ pmr ^m-nt aleoliol was «f»plo|r®d, 
Bee?*«e© of cliff leal ties fMm ne# &f thm p*sffliiioto«a«0l© 
aeid ra^thod dit-eontinmsd 1» favor of t.>i« i®lniek-Fl@lcl a«th« 
od. fiow©v#rt it ^ o<*apei ttbat th® p-aialiiob®n«oie -'^clci 
aiiii#r e®rtaln eondltitms, was sup^Pior to thm Solniek-FieM, 
sine© th« a.Mlti0»l ©xtracttsu pyoeedlttr® h*id hmm. #llal»afc«ci» 
•^'ttrth«wior% i% Is pogsllsle- that ftirfeher ,iiiT®8tigatiom will 
ahow th«t it e§» b# «ppll«€t sueeessfallf to morm complex solu­
tion®# 
«• I'tift thlQehyome fla»ye^laatogetFie iittiiod. la 
to 6!ia eol0Ftmst?»le raathofis Jw®" Mnnrlh %hm ttoioehwse 
fltt0i?©ph.ot©m«t;rie pTOCt-lure was msefl (55,56)» It was @®ploy®di 
wti«r« fehie»tii8 eoueent rat lout v«ry low, ©p In aoldtions 
wMeh toeeeute of smfeat«fie®s ecmld not to« safels-
factoplly mmlytwi by th® l«lai«iS'»Pl»M mrnthodm Its »»« p®r-
iiltfeed 8#pftr»,tl©ii of fBss tiieta, 9m.h§tnmm» 'm-- in other-
eas«g th® iilfgb. d#g*'©#. of iSiliiti#® mmmmmnrj tor nm of this 
®«tfeod e»'us#<3 a "diluting ©f »at®i»ial8* 
The fchloeliTOffi# tneluiilfig « !)®eolso 
aaBorption aitci #lmtioii. @f thl»elii® and mn i.m'imt'mol extyaction 
©f thlocliTOa® was ©mt ia tli© following Thiamin# 
standi# !*4s, nt'ikn&m. tMaiiia# unci whmT« nmc&B&npy 
tl»jOT» blank# werm la fiat© mm» *%erm tia®" 
staples w«r« pfmpm:md l» Imrgm %.#s.t-twfe«a gradmst^tl at 1^«8 and 
25 fill., ABti e*;p#Fia«Btal »aapl«.» wf--m eith#r pr«piip®ci in th®s« 
tub#® or tran8fepf»#d to tti®® after iasateafcioit. fhe prot«to 
was precipltat#':! -xna t.h,« ©tisf®© r#»ctl0ti etopp«d hy th« atldl-
tion of l»-25 b1» of 1 1. sttlf^irlig! aeld at t%mm^ or after 
inea'b»:stlc»n« 
dilution to IS.5 giving a 0*1 II, eo»c®ntrstioii 
of sulfuric aci4, th® wsr# covered with »artol«s and 
placed in a botling water t e a t h  for Qnm^hmlf to ©n© -hoiap* Aft@F 
eooliag th# pff was J|uHt«i3 t© apppojcl«ati#lf 4»5 low acMi-
fcion of 2 al. of i» sodi^i fwo al. of a 
takaaiastmte aolittioa,, |p» lii 40 sj..# ©f wa« atM©o 
«Bd th© sairipl©s wer« iae«.ba.fc«cl ov©s»-»l^t st 40 d«gy©«®» 
fli® following day the solttteioas wem riilnted to £-5 «!., 
:filt«rM.» aucl aliquot® of %hmm filtrat#« or dilittioas of tlw®, 
contaliilng fwa S to S isteregr^ias of thiasiliie w©f« adsorbed on 
Decalso* for eEaspl®, If feh« origin*! thinmiMe addition Jmd 
l3®«ii 2#5 siioroiiiol#%, f ll%r».t»s were tSilnted 31 to 100, and 
after th© «ol«ticii® h»A hmm to pM 4 to S, 3.0 ®1» 
ftliritjots eoRtainiftg « nmxtmvm &t 3*36 of thm iritaaia 
w«r#» p««8@d thro'i^ « e©l«M of letlwttd I)«c».ls0« 
Th« ©xelmng# eoliwa mnslmted of t at th© «pp«:-
«sd with s eap-ieitf of l#a«t 50 ml., mhl&h was attached to 
a IS X 0.7 ea. tuhm ©nding lis •» n % 0,,05 e«. ©iipillftr:## A 
S eoliwa of D#eal»o f£' fp#| was is th# amrrow twto# 
toy t. tisy lay#? of cot torn# 
After aaaorptioa th# ©©Imaa wag wash.©-:'; wifch %w© SO Ml# 
-83^  
portions ©f wmter &nd thm tl'i„i«iilii» fchen ifltii 
approxiw*,©lj 25 al. sf 25 p&r mnt petmsBlma chlorld© in 0»1. 
!• teyciyeeblorle acid, Tli.e wse eo'l«e%«i In « 25 ml, 
volaastrie fls«'k and dilmt#-.:- to veltMi#. 
•p'O'P fl»i0F0ph0t0»etrie amljats B ml» allnuots of «e.0h 
mluater wmra pl».cef"' In •acb of tWQ 30- al* gla»®«.stopp©i»ed 
&0ntrif f tAiternm To thB fimt was e.dd®f1 5 ml» of a freeMj' 
aixF'd slkalljae pots-Bsium f®FPlejAfild# solution (S »1* of 1 
per potaaalma f#yrlejfiiild« c5ilttte«' to 100 »1# wltfe 16 
p9j* cent sodirna. h:;'<53*oxii«) mud to tti© seeoRd, 3 ml* of 15 pmr 
eent sodlo® fhls lattiep nmrwed ag m felask. 
«1» of r«dl8till#d l0ob«taRel w«» to both, th# tuhmn 
stopp©?©'-"' find vlgopotirij tor 1«S ©©Btrlfiig©-' 
at 500 toT 0,fB lainmtee, mmfl th.s «tow#ettf3 laj#r 
bt-stRiiol hf Bhrnklng with I fpt. of 
©nbyciTOiis ®0€lltiii Bulf&tm, transto cw®tte». 
fbe CGl#m»ii flmmph&tometer vmn adjustme so t imt a culftln® 
solatloii g«v0 a gftlfaiiGS't#? ren-tirif: of 85, Tea al# of « 
fttlnin® salfat# solution (0*3 »g#. pe? liter of 0.1 I# st;:lfiirio 
acia) 'iilut©'* to IB ml* with mmtBr wm f&xnd to hm 9uit»bl« 
for tbls pMftleislar lm8triae«»t» The aaomt of pimsmnt 
ia the tt-fcnowBs was eslculat^-d. hj m^&ns of th.® equation below# 
tills applied for %he eoalifcioa® d«8«T»lb»d nhovm &nA 
liad fco h& s0dlfi«-4 wli«n ot'h#F dtlatios# wmm 
TliiftiRifi©, Biierograaa » ^ 5»3€. x x 
a g«lira»©»»^-t«r r#«<it»g of mteowm 
¥g S g«3L'ffiia«®«t«f f«a4tHe of stsfiday^ 
8,3 • gftlviaioaet#? of mmUnmm hlmmk 
Bg • galV!aao««tsr mn-itng &f m%mmAm-rA W-tfik 
oa oceasion th« ooiipi»t« thioelipiose proced.Mfe just rie»~ 
eribed fms »ot neo^rnamrjm Bie digefction with sulfuric acid and 
takacllastaa® was oeltted «eept to ©isperiiseata. Im whleh wh©l« 
c#ll ti^me prmMTntimiB wmre itsiployad# I» othex* etsas the 
®?rtt©«ttfc eolations ofetaiiMd aft«p addition of fhm fco 
allQiiots of the- r-«-e»lGO eltt«t©i3 ?:<ir© tr«n.sfe»©d fco cti'rett#® and 
gfilm.Eoa®ter r< ^ iga iBacl« dir#etlj with-otit Isotontunol extra©» 
tioa.» 
iB a. »w®^er of mxp^rlimntz im whleli B*B lalcroiaoles of 
tbl-?islne ted m«# , t!i,® bigb tJiliitien necresaary for 
flt20i"0'ph0t.©«®trie ansljsie mad© .po»8i'bl« ta» direct nnilyalB of 
the fiHwtert filtrates, tlnce intffpferiiig siitjetancts present 
w#F# ttims so ctilafceti that tsec lagtgnlfleant. 
la ft tfplcfil .assay th« 10 »!• obtatof:./ after 
tpiehloroaeette mild pr#0ipifc«itio». ©f protein eoiits.ln«f- « 
mximia of Om(M4>'^ willigmita of pmr ml» 
of 2 fcs 500 rssml.t©?^ ia » coiie@iitratlon ®f 0,33 ale'rograas 
per ffll# Fiv© lal. alla-auts of the ftltF«t«s, r«pr#s«Bt-
ing a aaxlMusi of 1.65 alcrogmas of th& •rltaala vmrti treated 
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iB aa mttoTt to th% Tm.mn for the fellur® to 
fiiiplieat# %'h« of Sf^alock sart Llfersiore (33), 
a aiMtwr ©f »3Ep«iptii«i*%« w#t*# otit in whieh mrhon dioxide 
ontiifit wm nmm9nm6 with 8t«iwlard carbonst# sslufeioris plun ©*-
eesE aeii titti wltti teffers plus «. stftnasi-ti aeid» 
In t'm first m Cl.2 1* soai«.i« fele«rl>i3a«t® soltttlon mntnining 
0*2 .i» pot««sl«» chloridi! «n<l 10 p«r e«mt sotfliw c^uloPld® at 
pfi '?*4 was ms#{l# -On# «1. ©f 0«01 !• hidroeMofie {10 
ale»a0l#«l mm pl«e®ci t» tli« ni am ©f «».© flask and on# al# 
©f wmt#r Im tlie st'l» «-«i, of » S'-rreoiijS# .%s air at»3»pfci«r© was 
©!apl,of#''?» flask at lO mlimtmm mmwBc aa out­
put of g<l»2 of mr^mi 3i0*j.d#, but ttil® ?leer#as#a 
until *it 210 alamtes tto,# eistpiit ««« only 4,15 Th«' 
eoatrol 1 nk mt %li.« other hmiA Brogi»»»slv« tmtll 
a,t fcli.# ©U"! of tfe# laeiil>ffitl«E pmrtoA S3»f alerolit«»ys l»*l b®«ii 
It «pp®«y©a tfest soiift pfe#noa«nwa of slxlng or p«rliap» 
the «.»# ef f. tfjo altellfi# ««tiea«tirle flulci aight b« aecouating 
for fthl® r#%®n%S.@ii &r »h»orptlm of tti® ga».« 
If 1 til m 0»02 1* 8©rit«® felORffeoBat.# mint ton at; pH f,4 tli« 
adciitlcm of 1 si# of QmOl 1« >iyiaj*o#ilorle a«ia r^saltea lij a 
54»I p#y remmmf of mThon sSioxld# wti»« an sir sfca0Sph#r# 
was aii.d » 67#.t per cent re#©v©i^f with mn «tao®ph.«p# of S 
p«f e©at ©•trtoea asd fS pmw e«iit iiitFOg«.R» fh» cflipte©B 
d.loxl€e #voltttiott »«« a«a«ai»«'-'' at 15 alii«t«s ftita wem-'ined 
ttallj eofi»t»:»fc 40 aiam%#s« tfm vmdsoTptlm obs«rr#€l i» 
tii« ai»y« i&xpmvtmmit AM aot oeetir wiiti thm worn dlliat® 
bicarbonate aoliitioa. 
In Rmit'tmr #xp»ri t 2 ml, of €i«005 1, sodlm sarbomfce, 
(«quiva-le»t to 10 aiey©taol.«g of yls'lded *f5»S p®r 
©©at of t>,€ %>i©©i*#fcieal of m.Thom d-oacid# lapoii addition 
ef 1 nl# of .1 !• S'llfttFis «ci4» AcMlfciOB of ©wlfmrie acid to 
2 al,» of O.OQ.'.S ti» geilma earteoo^it# 'reattl<"<» in a 92»B per eeafe 
«sf t"ft€ theor#tl<sal ylnlfi of earboa dtexl^a# when fch^j rats of slmlc-
iiig 'Wm& 120 fi»a 87,4 p#r e«iit, with & sfeskiag rs-te ef 60» Appmp--
tm faster rate of Bls*kttig pwdtxeed m ewltitlos 
of cftrb©m dioxicie* lilsa slae« a hip^m^ p©T e«nfc vrnQovmrj 
•©fts obtdlae-- with the m>rm dilut® mmr^m te solmtionji it Rpo®ar®4 
that an atosoltit.# awomrit of e«rb«o dioxid# mmm toeing held oy j?e«* 
teirted in noa# tmnhicn* 
flirtH®r attempts sad# t© otetala 1(K> p#p e®nt recmmry 
&t cmhau dioxlti©* a mixttxm © f ' 5  p e i -  e # n t  e a r f e o n  t l i o x l ' i e  &nd 
95 p©p c>«iit iiitfog#!! «f«s tlsroagh » Mearbon^t® eolutioii 
{0*03 Mm at pi 7«7?) smi tit® s^lmfcion was •ftllewef' to umimr 
t h i s  a t e o s p h # » r #  f e r  » .  ' i n y  m x d  a  h a l f  f e - e f o r #  m s # #  l l p o i s  a c i d i t i o a  
of 1 «!• of 0«00f> 1* 'liyd«ehlofie scicj ts 2 ml* of this 
ljicaFtK3m^*fc© solution, tlwsromgMf with earfcon dioxid®, 
©nlf a f>7»S p#r eniit; of tbf* tli#9r#tiesl aii0«iit of mw-hon tlloxide 
wa® r©co-r©:t»©o, 
att«a:pt at ii#ft»irlag «volMtion tSis,!-!!!® 
th# #ag^«tlo f:i®stmeti©a of tfeiaalii# wa« sad# wslng a aoM 
ailmte f©wsl-«F wa® mem aetlT# 
thnm 1-142-11-1 end ttoiiii « l©w«r esneentratioii of former 
cottl6, to obtmifi «>,ii eqiiRl ©f destruction. It was 
felt witb. ft 1.0wer ©<5iic«ntT'«s;ti©B, might te l®sa fc«a-* 
fsr DTOtolii retention of eaplaoii dioxide fhfoiagh tfm 
fowi.stl-oii of eartsasiiio d«ipi*«fclve«# The ©xtr^et 
p'fi»0ap#4 tising a 0»144 M« ao-ditis blcai*feomt« solafclon ^cm^m.iw 
ing 10 per ee-Bt so?31as ••.nc^ B p«r cent potasslim 
uhloTld^!, was cltssalT#i ta !.• bieartsonat'® to 
glw a eo-ac^fitrfttloa of 10 alu'fottoles pev ml* All «ol«.tions 
w«F# ftrj to pR T«,4|, &fidltioBS w#-« so that th# ftml 
iJlsarlxiinftt# eoaesnt-^^tton. mme 0»0?8 a», ami tto« sjism# coneeiS'-
f«py©-s#nfc#'" t!i«5 eelttble- f»e,tioa ©f 50 mg» of 
I-142-III--A per fla-ftlc* Aa fttaosptor© of .pm^ carlKm 
S.ie%idm Bn-l 80 pmr emmt nly ma employ#-". 
FTOIS tn@ i*#s;i,lts of this «Ep«?laent, shewn In ,XyiiI, 
It l3#6a.»-«?- -ele-ar th. 'c w«» absorption of carbon dioxide# 
In thm- flask eonfcalftlng cmlj fcli# Me«-rtj^:5n«-t« Isiiffer ther-s^ ms 
®m taptfllt# at 24»*f micfolltijps of cartoa dloxlrle, 1E th# 
pf-esimcft of thM protein myitrnet nptale# was to 
T9 fsin-m'lltmvB* W:»0n t'«® acMltl..«i of 10 lalcmmoles of « etand&rd 
mcia fail«<'^- to r©l«as« e«,*%oli aia«i<5e shown tof fh« mptak® 
of nlcroltt®!'*® if* th© of th® protein* The ©Toiu-
tlmt ©f lis.*? isl-at*©llfc«3Pa ©f dloxici# ototalned up&m attdi* 
tion of st^.nd&Td aeid to th« l3aff®F wepTmmnte-' onlj Rl.f 
pmr c#at of %hm 
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l«la CQmpmtm%a%' 
1 mlrn 0«,.M4 Mm M©».Pt»0»Rt# 
1 »1« -Qm&fB Mm: %l««rte©*t« 
1 rnlm. 0#144 Urn Mmrhomrntm 
% mlrn 0»t37t S» M®«rfcom%« 
1 ml* mmzjmm mxtmmt 
1 mlrn 0»0T2 i# 
I «aa'|w# 
1 »!• wmtmr 
1 mlrn mzjm& mxtwmt 
1 «1# QmQT^ «• biesrboaat:# 
SliS# 
1 !il» »at«F 
1 «!.• 9..01 W. MQl 
t mlrn wst#i» 
i si,# fchimlm# 
110 :al@5*©a©l®s} 
1 ®1.. •0»O1 1* IGl 
CartHm !>lo3Eid® 
g^ olmfcioa Ci 
mI-
-24.7 
115^ ? 
58.0 
• : 
r-. 
s 4S 
0 
•g 
'S 
•o 
e 
1 I 
-e 
I 
i 
I  
*« 
43 
€ S 
v4 
M m 
« 
5 4® 
6 
I  
*4 
o 43 %« 0 
« 
1 
+s 
M 
i s 
c? <?-4 <S 
''-« 
0 
•g P 
o 
m 
% 
45 
i. 
t 
o 
»# 
£ 
s  
•» 
© 
I  
® 
® 
I 
O 
r< 
iS 4^ 
% 
© 
•A 
k g 
& 
1 
S 
"H' 
o 
i I I 
iH 
I  
£ 
«> 
« 
« 
I  «> 
»-i 
I 
I 
0 
S 
« 
© 
ss 
I 
I 
g I  
£  ss 0 U 
© 
e SI 4® 
® 
:3  40 
49 
I  
•4» 
IS 
« 4> 
I 
*0 
M I  
S  #s 
<l4 
© 
m 
© ^ rt 
I i 
iu 
€ 
# i  1  
« 
*># 
m H 
m 
i 
"d 
is, 
t M & 
*4 
A 
« St 
I 
c 
o 
%<4 
© 
i  s  
*3 
© g 
I' 
1 
A 
0 3J 
61 
%} 
£ 
I g 
m 
«pi 
# 
«: 
• 
s 
« 
I  
*»-
S 
•5 
i 
+2' 
« 
s  I  © 4» s 
s 
i  
.g  
£-
0 
4® 
'C 1 
a 
I 
li 
s 
5 
. I 
t  I  
© 45 r4 
•tl 6 
 ^1. 
5 
i 
I 4® 
I  m 
S B 
s  
o 
«i 
I 
8 
t 
a 
« 
*4 
,^ ; 
I IS 
m M 
m 
m 
» 
•  
t 
MJ p4 
§t 
m 
»*i #!| 
i 
$* 
I H 
m 
4» 
m 
fit 
« 
M 
I 
J4 9) 
« 
a 
I  
I  
£ #51 
« 
# 
*0 ir< 
« 
4^ 
M 4a 
^ t> 
I 
f  
I 
i" 
f  
I I 
t  
S 
Tt 
s  
i  
m 
I  
» 
I 
§ 
1 m S 
I 4> 
0 
m 
.4a 
1 
c 
m 49 
s 
I 
M $•* 
£ 
» 
2 
.43-
e 
%4 o 
#» 
1 M 
t-*: M t ©I 
rt 
t H 
i I f 
t  i  
e 
» 
© 
I 
% 
I 
s 
Si 
». 5 
I « g 5 
« £ e © 
® I 
-m 4^ %4 
r4 © 
1 £ It # 
I I 
:•» e 
fe 
s # 
 ^ g 
1  . 
i I 
•H. © 
s 
& $4 
sa, 
© 
5 fe 
I 45 
© 
& 
m 
§•* 
i 
102-. 
sdrJltloa of fcbi«i8ia® to tlie extraet mutg©'' fr^m 4?«S to 
70«0 l>®r c#ftt ijf %h» asmiaiag os« alerosi©!® ©f 
iearlJ®® dl©xli:i# pw aicfdaole t>f tMaaia# €«stroy®d» H©r© 
ftgal» It «.ppmT»i that %ii#f© wa® pi»o-t€ln r#t^#atim of ©arlten 
Alttioufli tti# final of &mThm. f-iloxid® obtaiaed, 
when, the staaaard aeld w«a acltfei to the ^Mttevp. waa 88»0 p#y 
c«at of til© fch#csp#ti©al, at th© yield, wma alsiost 
10(3 p0i* <3©at* jSffc^ r tfeat %i» tete«p# was a pfog»s®lT® r^ flbsorp-
ti«ii of the gas, toJlestlsg r«%#ritlo» #f esx*!*©!!. aioxlfl® apart 
fF<w that  tte© to wt^atlea# Hiw«v®Fj|  th® roaults  fwom 
fMls mm in agi»e'«t«iit- with th® cois-
elttsi©!! of S«al@efe ma (SSI thm% Wm mtjmtXn 
d«gtPttetio» of thinmiwB »«salts is tli« wmimmm <sf oa# "kyfimgm 
%m p®** aol#e'al® sf ttil«s.lii# 
P;:-« th# with %li« «'«a0iB#tple stticll«» it 
beean® «p|>«»nt tbat tlils mmth&A mmlA «©% "b® «,«©<! for klii®tle 
stttclles of tM«iil»m§R, a mmn-e pr«v#iitiiig carbon 
clioxi ^ wlife tm^^ther 
pufifiesttow @.f til# mwfmm sach s t«etelc«« &m.M b® spplttcS 
wltli 8aee#s»# 
-,o«w6y, saotfeef postsibllitj pp®s@a%«d If a 
hy^3Pog®» Ion w#r« r#31.««««-•'} 4ttrt»g th® d.®etrttetlon of felil?»»in®, 
perhstjs tVi.® ci>i«iig# la fsfi night te« follow»c' unci 
to th# .maomfc of r#neti®a m% Int&r^nln 
of ti«#» T1a«r»f«>F« aa nmtwtefe G''iilml#afc t© 100 ®g« @f prepara-
tioa WR« Is 10 em% m&Alwm ohlmrl^e 
•"ITJS* 
tnmrn IIX 
gmwhom ITOLMTLO® 
l?ttrl»g ©f fMaaia® 
Addltteas to rimmUm 
Msla :Ji m 
Arm 
CJartioa 
• 'lOJSld# 
.Kvoliatlcm 
Oarfeon 
Clexicl® 
li#id 
A<1, p©r ©tut 
0f 
tmtfw 1S.S 
«xt:r<%et 0»#gS mmolmis % IJ.S8 gg»8 58,4 
«tr»:0t um M !SOl®# % 0,fi 28«g 70.0 
®x%rm% 2^m 0»fS 84.2 4?«i 
#strw.ct 6.00 M iaol#s % mf gt,g 61.8 
ext^ct s.o M S©1® 8 ICI S?»S S1*S 
hmifmt S.0 M icl 100.0 88.0 
buti%v 'tottffar 1.4 
f»'<S ih# p8 ft 1ust«FS to f»4« A aixtiire ©f 40 sl« -of tb.# ©xty«efc., 
e of 0»0§fi 1* soilaa IS »1. df wat!®r ftR<l 40 isl« 
of 0,0g M,« %hl«®lii® was «»! %tm acljast#'-'' to 7»4 
f©liowt»|? %ti« flit ion 0? tlilftMn#.# fhi« Rolmtloja 
*a» mt 37 di®,gi*##» «ai «fe **«©?©" tte# and at teteiMrsilB 
thmrmritrnw B «3.» aXle-«otg *@f»« wttliirawa# Sto# pll ©f 
was mmmmtma «»,! of p^eot^ia wttJi 2.0 p^r 
e#iit %rlelil©»ae®ti« aolcl tli®f were «»iilf«eri thlasim#. 
Th© ^ with %i»« «ii<i «% th» mwi of £ hom.ri 
-104-
was ffe# ittltlii.1 ^ »og«ii loa oon©enti*iiti«i wt.« t!i#r«fop« 
4.0S % 10*® S, am?i tli«^ ftaal eoiie®ii%FP4tis» w«8 7m5B x !• 
fh# total thl«®ia© is«twett«a wm& 103*Q itle»*oaol0«, whieli, 
ftsetiftlag on® liydfogeik i©ii r«l®a««fl per mmlmmle of ljhl«Ktte# 
d#0t,roy#d, wQiald r#TOlt in tfe# ©f 1.0S * 10 wmlmB 
per ittfrf ©f b^fAmgm t«m» ftfsaFetitlf tn# ^3,fr«rlfig eapaeitj 
of tlie |j:i»©fceia pr«t?«at w«a %m g?«t% to p^mtt wme.swmmmt of 
pH mnngm 'it*# t© tti# ©f a hj-di^geB loa. 
Until solutions. !«»« esaesat!»«%«'•' la protein mm hm wploj-
ed, it,e watild hm tti® msm if tli:« e»«pa« w#f« in « 
•pmrep fer®, it fei* fcia«tle etiirltet th» tis« of 
OF ultmistrn mt SSTEWSLB 
tmm m lmr§m liieiifeetl« alxtmr# pwmla% the wst r®llAtol» 
RESIILT »• 
e# hmmml Tfila«4ii«®« Asti©» 
I» spite of til# f-ailmr# to «», #»'«Hitoriii® p^imt 
tn the thimmimmm mmtlkm 1^' %&• -.i-wsitiftt ©f d#»trw-
tl©ii ttt tls# attempt® s«r« aaci# to r®ire*»»® 
%h» toy tmmhntim of |>i»#p#i*s:. tioms with ^rari^us 
eo«fei,»»tion« ©f pyrtafjiiii® and the tMa«oi® 
®f Sine# mm #!*«#.:# laatmr* &f tti« •utraets 
•apl©f#i3. ©sf iM'f# iteeiTOntwil f©r tfc# pi»«*to«s fallttr## It was 
f«lt thB.t urt'i.®!' the pmpmw eontfitioas « illi'briw eotilfi hm 
8PPR©AF^HA FIROA %H® #P|»SLFC« TTI«T J,® BY FELI# 
I 
x) 
m 
1 
s 4» 
g 
« A 
w 
m 
g 
•S 
I 
# 
1 
fc 
I. 0 0 
1 
*> 
© 
«F 
I 
# 
£ 
•I 
«» 
5 
1 E 
I 
6 43 
ft TF 
« 
m 
43 
f 
I 
*K 
RT 
« 
J ^ G 
1  ^
g J 
^ m m m fr* 
m 
^ 4» 
%4 
© 
m 
m 
£ 
•? 
17 
% 
t. I 
& t-
© ^ 
P % 
I 
§ 
© 
m 
m 
5 
8 
t 
i 
# 
p 
f -
« *» • 
8 ^ I 
» 
HI 
I 
I 
»»4 
I 
4S 
S 
m 
85 p 
m 
m 
& 
« 
m 
I 
Si 4s 
%4 
© 
13 
•O 
S 88 
-IRT 
R4' 
» 
& 
*4 
« R. 
'S fx 
i 
m 
t 
® 
© 
4» 
i 
m 
s 
i 
<RT 
«JT4 A 
i 
s 
o ft s 4J> 
1 
« 
t 
pf 
m s A* 
.... 
i 
4® 
8 i 
i 
m ' %4 
•E 
w 
© 1 
«l 
* 
'O 
m 
« 
4» 
S 
P 
® 
f 
« 
"*4 43 
I 
«F-« 
I 
1 
tt 
.#• 
I m 
m 
m 
E 
t 
# O 
1 
I @ 
& 
1 
IC36 » 
,S#R#RSI P7F»ISI€T»# <3#I»TV«FC L^»A wmvm mm€ 
TEOTFA thm TXILASUL® AELETY OF mmi ITP PJPOPLKJSPFEST® 
#SI#R W©» hh TLI# nn^ tm 
P»«®:iiio?:-eii«di© aei4 a«%li©4a »#!*«• tts©4 tii » f«» exprnrlmmntM, a 
t;foi'O«hi»0«« «Baijs:l« was mm gmmwullj «aploy®«l for thlnmtm 
cl«t«ffii«fttioa» fafel# JtX th# mymmmtwi'ftimm of tti@ 
eo«p0ii#:iifcs *!ileh wmm -ititli t.h« loni®. 
IB sll €«»»« #R«pM w«# lii©iife%t«d on th« «®a® eoaditls»® 
«LTB 2«5 ®IC»«CIL©S OF TE %%» rn^ttvltjm im 
»O CT-®« W« F©'F TH# mym%^nm%m ©F ]FJ»C«. 
FB«A« EAA|>M«OT S# 
CIM-"SID«RLBG FCH« ^ AIKL 
C3.?)| m» mmmll wm-mtitm ior ti^STMAETLOA OF 
@«III L»« WI'LTT.STT «T F©I:^AI 
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"im 
tli€ witli %fc@ mm ©f « aoaitm chloriel® • 
©xtrftet tfe« tleolbol, ig n®t produeed, tmfe 
Inmtmmd th-9 pyrtaidiae is in ' torm of sa latei^ 
of Msteiowm stimetuitm 
ftalasla# i l l  ^ fjrimMim mrtwmi^rn f ftiimgol# 
I If ill 
fl» pjr%mi4im lnt#r'a«Algit« lit) is to th© pfi*lisl4Sn® 
«leohi©l ill) toy tisftt# gt»sp®otlffli® ««4 'fey tTmtsmnt with, sti^oiig: 
»lkmlU 
The rmmltB fcte# stadlf ©f %!•» wloc-itf ©f tli® 
mtyim rmmttm tisst pr©p#i» «o»ditl©tt0 tfe® 
r««etiof». w#nt te ©#ttp3L#tl0a,, thafc is^ sll of fcli# amfestrat© was 
cl^«%Toy«cl a® S«l8iefc-F1«M «#th©dl, iiQWW«r, 
sin®# the mtrnr# ©f fete# »ae%i« p»4«t0t» w«» m&t 'hmmUft it 
mmn p©s«lbl« %bRt tli« •p,f"#p®rations produsliig 
tti« ;pfrisl?Si»« fl?| m tli# lafriaidin® aleoliol (Il|» 
slsaee pmrhmpB omly %li# first st#p »f %%m r®«etion,» tliat spesmltlag 
tn the fowi«ti<iia ©f tti« pfi»l«ldt»e Is ©asymfele, 
«ffort® w®r© mA* to thm tef «<3cil»g emmmB 
ti®« of th© mt^tf »% th# mm^lmtm of tlie two hoar 
jp-«i!»l.©d of iaembafclon aad ©•©atiamiag iacmteatlon f©r «f»otli#r two 
li©«rs» 
F#r #wfflpl©-, «i 200 a,g» of * of 
&mfp tlmmm wmm InmiMt*-!? witfc £«5 ate-row©!®® of thlaaln© for 
two feoup.% whlel» tl»e 0.0 «teyos®l#a of gafeatnt® to#®» 
109* 
.<S#etr©y«?€, Fifty »fici 100 wMmmol** ©f 4-»t5lijl.-«5»/3 • 
tevdrojTI'ftte.flttiiaTOle aM#?! to aicHtisoa 1 «»«pl#e a-nd 
iaettfefttioa eoatlBm®--! for %*o fcotirs# T'fc^p© was tm 
f&T th# mm in tu'&«s to wlileli a-ciditioiml 
ea«f»© had b#«» «i«l.d^cl,*. SeiitrtiettOB .torlng fcli®' seeoofl 
Ifiealjatiaii ©©r# elowly tA»a In mmmptmB whicti 
w«fe to laettteat# .f®i» fmiy ImuwB wifclsmt added fchia«ol«» 
f-i« lay f'««wlts w#i*# ebtaiti#?! wit-ti. * 200 ag# of 
««#t,0se*d#ii©©,#t#ci I-ga, wMefe tn fcwo feonrs Mt?. destroy-
S«85 slcre!9®l«a of tbl«ala#» 
In «?i©th^y «f #isp«iPis«iits th® pyfisldine deri^tlir# 
OFETFI IFIITTS, hj TTI# ««5«STTE CL.«8TYTTETT©A ©F W«® A« 
« somrc# of tit# eospoii«%« Altlio«#s pi*wiOM.« work 
with the pi^pisWlii# al€s©li0l. fmM giv«a »«gstiTr@ it 
was poatibl# tliat ©«!* w#"# pyodtiateg only th# 
l»fe©Fa®relate., fij© eciBpoiiaa w»t a.et l#®late tent soltitioBS of it 
w^y# o'fotalii#^# F#p «3t&»pl«, SO al« of an mamymm extract wa® 
liieat>at®e wi%h SO «!.» of # fiiissin® soltitiom ©out"fining s 
,»i©ro«ol«s |i#r si* *«r® saalya©-:! fpo» tl®® %s tia© 
fef the j>»i!»iBobeas0i© acid H«tted mntil at th© #nd of 10 bows, 
th© eo'ioi»iit®%Fie VAlne® li#etiia# emttaiit, inflieftting aaxiiBUffi 
d©»tf^CtiQ®» fh# pi*0t#ii9 •»«» wlfeh. eo*ie®»« 
%r«t.#d. hjiimrnhMrle aeld smcl tl# .8©lm%i»ii If <i«8tr»e-
tl#® had 'bff^ eemptmtm #i« tlnis w»til€ i*#pM»e®at 
*«,s i8le'"0aol«s «!• «f pys»l»icila® 
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mmountn of t'-ls tiltmte w&vm IneuMtewith a 
#ag^» pFsparatida is %h& p?#»©ae« of mxms^ 4-ffl»thyl-S« 
^*HYDROXY»TLIF3.THL«IOL«* T^EA imtwt AB'=ALFB«S W#R« MADE hj 
FCH(» «#TLIOD 1% WAG FEWDL %HMT 6,%MTRTMT%ON LISTI AOT 
l3#«B e©iBpl®t® a»=3- tb#?#!*©'?# fh0r« was » saall a.»o«nt of 
anmlt«r©o thlaaln# mi}«.iiilog la tls© 
SHOW#RL THFTJ FE!3« »®®C»»A IMENFEFTTLSII FEO DESTROY 
th# peaaiaiiig tliiaiiiii% as-a ttiftt tls®r# wae iio liiclieatloia fop 
r®^f?r8sl of th» rffl«ctl©a* 
la Riiatliei* A wftsobtataM fro® aa Im&m**-
'batlon mixtiife In wbleli ttela»lti» a#8tFtt«tia© hm .6. beaa S9 p«i* 
smmt &omnlm%e^ n this tli#a eofitaiaefl 1»£4 sleroaoles 
of the pjFisldiB© a.,#rlTOti*r« nn-' 0*01 »l©TOmoi»s of unult^ref 
ttiiaaiH® per al# Oa© :®iiA S ml. poftleas of th-^ filtrate %mm 
lae«fe®t®tl with. 50 aieromol#® ©f tliiftsol# ia th© pTB&mim of «a 
mmjme ,prep«rati«m wtei«!i w«t eitfaM.© ©f -^^stroytiig 0«65 «ici*o-
iselts 0f %liieiaitie Is two h©«i»s« Attalysis b:/ th# I»liiiek-Fleia 
aethofi sliow»:.i 0«C}08 .«i»€ Q»G1S alei»@«#l©« ©f thlsffiia# ;pr®seiifc 
at ta# end of two hmrt lii©i!#e%l€«i with th® 1 rnid 2 »2,« addl-
tioas tli« TMmtmnt'im of tli« i»«®altiing ttolaalii® 
had eoRfclama-ci citirlng this «lth«'ugli th® tot«l «®ouat 
d»mtTi»j0d wmm sm&i% lems %h.tm tbafe In eonti?©! as»®y« 
Faiflf hl^ ©onefelons o.f the tht««ol« wh#ii 
«»#a in effort® to rftWPi's® fctio r© e%i©»,. w#r® foaad. to to« 
lahifeltory. It »«s possible tfe«ii thftt tlw pp#««&ne# of teoth 
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It lia® tieea ar;owia feliat with. fch® proaiiets 
of thii euMfmsktlQ ar« Im th.@ ease of 
thlttalaa##, Si®«leH@]te: amd ©eoilan-a (St| t»tr« ,p#:oof^#f* tliat 
S«t>'rc3ii<ia«fetofl», 8-«©thjl»ii#tiilfoiti® asld-, and 5-«fchox3i®®thfl-
G»««THJL-I*A*I«0PFI*LRAICIIA# ALL PP@DIIE«4 TN&IMFCION# FH# LIIGH^ST 
OF WA.« ^hbrn^rwrn^. «L%H TFE# S-TERCFFLTASETLIYL 
«»S 
ffitiw, wiiieti at » eoa©©ii%ra%i«a #f 2 m %q I» frrocitje«a 48»6 
per emnt imMfeitlom* i» me tljat any 
of tls«s# em&pmmArn eould. 1m « ®f the «naj«»%l© 
tti@f af® all %G rl»4»mmiMm»BmhjdTox:$mmthf%pjr'imt» 
whielj. Ei»ampit« «Bd lo©ll®f (SO) r<^,oy%®'J t© b» on® of tli® 
P?OCITTET-«» 
In tlie ©ffOFts t© rw#w# tWasiaase aetli»i toy th« sdditioB 
0f pyfialciln® aad tli® solety of thiamin®. 
It ira® noted tlmt mm»s thla«@l@ to loMMt the d©«trtte-
tiw metim of t'h® «ii2fa®« Aiditloasl ao^lysls of trtie tiihltol-
ti ioa with s«r®«l different e&seentmtion® of 4-ff ietl iyl-5» fi -
hj£ii*oxf«ttjfl.thl«i;ol« was " tto#r«f6r» Tn# p®stilt®p 
sfiown Im f«bl« XXl,l»di0at« tliat this ceaipoimfl is Inhibitory 
altb0U||li th# et»e#tity«%i©»« to pjpodwe® a slg«ifi©ft«.t 
€eg^mm q£ iahiteitloii ar® imm t« to fi%© lam&mA tls&s tfe® ©oa-
•e«fitir^4ti<ais ©f the tbi®«liiss#- iiilit%tft@i's pr^^iewalf 8tiicii»t? by 
S«8l#ek mm OuMlaiiii* W&r pmwpmm of tuvttmw llMstrating 
ttiliisel.# tfi* wemiXt-s fr#* tti# seeond #:xp«i?iiwei»t of 
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tmrnm MXl 
ImliiMti©® toy (i -Isyirejiyetlijltfalassol© 
Hazim# Pr#p«r»tl.<«i ffeias©!# 
flssti® 
220 mgrn «QAIF'* 
I«L4G-II»A, 135 AG,. 
Tlsmm rnmp^mstmff 
im mtiXwrn 
2m BG. 
f I g sa# siJ »#«» « toiij, 
2m mg, «oulv« 
0 
•um 
G.O© 
4mm 
B^m 
IO..OO' 
O.AO 
0#40 
1.00 
 . 00 
4.00 
 .00 
10.00 
0 QmQ2 
0.10 
0..S0 
0 
O.OT 
0.04 
0.Q8 
0.16 
0.20 
0.40 
1.(K) 
I .^OO 
Q 
Ornm 
1.00 
1.10 
t.oo 
3.00  ^
4.00 
S.OO 
SS.G 
GS.S 
M.S 
S.S 
S.f 
. 3.f 
3.7 
»S.S 
85.8 
^I.E 
53.4 
14.5 
8»4 
S.Q 
4S,4 
45..S 
4S.7 
SI.0 
i«,8 
i?,0 
i?.S 
S*R.7 
fi.-5 
»3.f 
FTF.O 
^4.1 
IF.A 
IS.f 
M..4 
10.4 
10.4 
F.G 
•S.6 
8^4 
i»hSbitlo» 
I»L©M/L. N 1# P«F E#II% ©®»T 
SG.4 
S».S 
8S.S 
89. S 
8S.S 
0i.5 
g.8 
LO.T 
IS.F 
84.0 
90.5 
03.3 
0 
s.t 
2S.S 
O.g 
0.8 
1.1 
1.1 
0.4 
5.7 
8.1 
23.5 
21.1 
S.8 
41.0 
41.0 
59.1 
68.g 
m»4 
C ©oatiBWittl aifXt pmge) 
-lis, 
f&mrn XXI 
BLIP®# 
200 MG* 
CESC#»T»TI®A 
FFETIEAIAE 
© 
3T 10 ' P»Y @m% 
0 
o#to 
O,4§ 
%mi 
4«» 
S.»» 
10»< 
15,6 
LA»0 
10«0 
S»4 
G,G 
0 
4«S 
Ill!llMti«ft 
pmT e«at 
S®.0 
36 •© 
SO.? 
m^b 
88,0 
100,0 
?1»2 
'FHLAL©!® 
0 
0..#» 
0.1® 
0.SO 
O.®@ 
tmMm mm 
p$w mmk% 
40.0 
SF.S-
W.S 
Sft.# 
».! 
InMfeitio® 
p®r e«at 
1.0 
4.A 
2.@ 
4.7 
116. 
I K J H I B I T O K .  C O K J O E :  l O  u  
L^O<3, MCDLE.'^  F^E^FE L-LTE-52-
RI<^, -4 |NIWL0*TIOM 4--ME.TMVL--^-
(I-^4VDR.OV:V ETTWAV L_~RVMAC:Z:OI_EI 
In tli,e tmblMtiiia ,p»ct«©»f^ Isj thm tw© 
tlilag<il#s was ®oi^aiN®*$ at- «c|t»l mmmntr^' ions of iKJtli# 
igate til© ».s«lts, shown Is, ftMM IXIH,, thitt 
Is a mcli l««s mttm t!i«» tt» thiamin# 
tli£«%ol©, Thl® wmild iip*p«iiF t-s eafit&slge tli® tapoiftaso# of 
TIYA«JXF«THFLGIP0TTP IA TPMLITIOO* thtmmimm 
f*M® ISlIi 
«tta toy 
FLITIT«0L« • ^amsamf LAKLMTIOA 
COAT^WITRTT-TL^S I5#«FCPAE%I'©®. 
w&lm/trn X iO^ pm e.i»it p«r ©©at 
q m^2 
2,.© II«4 «0 ,^9 
4.0 SQ«G FS,2 
2,0 ««»f ai.»0' 
4*0 ti»S E6.2 
-118« 
stteb m 0-ttain@te©aiiyl«4»fl8«tttyltMas©l©,, «ltiaow#A la eking m 
hy4mxfm%hjl group «» men. aetive iiiJiiMt©irs fehau tts« 
rltnmim tbisisol## P#fli«p« th# afe6«fie® %h® t}mat®naafj 
nlfcTOgta la ^*0 t'-latol# e«f«tiiiils is sta iapoftant 
faet@r «@0.«matiiig tm thm F«l«tlv#ly l@w «#gre# O'f 
W&.r%h<tfvmm0 tt mst b@ that tb# tt,pp«r«ftt laMM" 
tl&m % til# tlilaa©!# ««.y tmma due to 
the ©f ooap®ma im mstmhltmUlMg 
1« S^TITI«ISL« ©F 'ISLWAIES 
la «d€lti®a t© tti# asftlfsig cif talilbltiou pro'iam.i toy tli® 
two %«rfclary «, »iwtb«r of telasin® analog#® 
IS«F« FOR I'IIHIMT©IPF »« PW(IRL»».SLY r»vtmitma W0I?LC 
@f S«ai®«SE a»d Q0MIs»^ Ca?| ©n tti# pTOdtie#'.' fey 
li«# eaptoalsert qt tti» f»«» aaiiio growp In %h« 
iiiaitoitof iiol«eal«». 1» the ®©»p®mcl tti« a»l»© gr-mp 
i« thrmm ©«i%oiss !•«»»#€, f%to,# thift8ol« rS.»g «itd i» 
%© -fclie fe«R«#ii» riBgf i» til# ^ tli® mmin'o gi?ottp is two 
©«rl»n® r«»6iwi# fh« •rnmmmiU&hmrnfl 4«rl,va%t*® ©la th® 
liaBd., 1» whiftli the «»is© gmmp is fwar •earbms f««ov«d fr&m 
T.TI« RING H«.S T© T>© m potmtt for 
•ffort %©• fttrtis#r ©lariff th# relafel©»tlilp 
of strmetur© aafl «ad la -par'tlealay t© ©Iwcidat® 
til© iap©i?tmiie« of thm s|is%i«l »|.«tl©ii«te.ip to«tw«eB th« thiaiol# 
 ^ S*IIX#ELCT 'R-» MWL IDIR*F«0F®. A# !#•» MPABLI«LI@A» 
lis-
TIMG. »SD TVEM SATS© GI!*©W:P, 3- Y -TSLOEPROPJL- FTND 3» S -
D«FIIR«TLV«» W«R« PI»®P-«I*©D AND 
for ishltil%i©»« wtfli r@sp#et t© feh# inM"b©ir of carbons 
TIL'© *?IALII© GROUP FPOII TLILASOL# I*ING# TTO© ,FOFA®IP 
1® fi.traet:mr«3.lj 8lall«f %© tli« #-f»atm©fe®iigi3.tblsgoll«m eoiS" 
p0u®d &»d the Xatter eoitpar#® with th« »-asiaol>ea'2yl d^Flvrntiw*. 
IS #-AA.III©^«IIIJL.PYFIDTOIII« ©BLORID# AMI TOOB-SSJL-
pyridlalm w#r<i to cieteMim# or not 
tb# pf«##»e# of %hm flttg «s» nmmsmn.rf In »n ©etiv# 
tnhihtt&Tm fte® «patlal F«lation.«Mp of fne nmlno group and 
%he mmtmrmirj nltrogm ©f a-«altiote#iiiy3L chlorid© 
Is Ilk# fch«t ©f" the o--aalii0te#ntf3,%lit»i®liM It was 
f«li pattifips the |ji*®a«e:# sf th© amino group and th@ 
»l%»g<§in ©•f^ii.s TmmmmA from #ft6h oth«r algfeit 
sufficl«it% to pfod'He® «a tshifeitar 
fh# two thiagoliwa- mmrm pv^peitmA hj fcti® 
of Clft?k® C5?) la tte# f^ilowlitg mmnmv* 
Y •BfOi8©pF«pyl.ii^tlisliaia®s '78 gm.ef pot«,«slsBi 
C0#4l 8i©'l#8) aad 246 ga« 0f 
'pla««ct ia n one %w©»E«#k«a.. 'f3.a«& with a 
mofe©f Btivmv »«« a s^eflmx I'll# slxfeiir# w«s 
OM sn ®H bsth 180»'i.90'® f©r IS fti« eeat3«ns®F wm» 
PLSE#IL tot DLSTLLLA%F0II ANA TH« TORMLD® 
dtstllled. la-idar p»8Sttr«* Wfi#« tim Bsa%®ri»l, Ir the 
flaik tm mtxcmntmtmfi t& diefclll wi%hmit iMiplagu It 
wmB witis 
*l20m 
Til© pP0''Jtt©t fro« potaseittii bromldii hj 
r^fltixSng *itli 15-0 of ftbsolttt® alcohol for cm«»littlf '&o«.i** 
T>I« .^OT SOLUTION WAS FLLFEER^  ^ 'ITH TISETION, TLIE ISALT 3*©SIDIA« • 
*a»>i#'5 wtt'fe hot absaliifce sleofeol, tad tiM aieofeol r#S!Ov«d 
cJl8till*!tl©ii in wctto# was with 2^5 ml» 
•of mrtMrn rliaalfid® for IS aimit#® m%d--th0. hot solutiom th®» 
Tfe« filter :p»p«f wmm mlMrmd hmt %h%m wmm no 
i ^ ^^#ab mmMn« of a i®riiratiT«« The carboa 
distilflc!# w«» mmowm^: tmm tti» toy dlntillatl&n imd«r 
pi»«sstt*«## fii# Y»^p«aopropflphttmllffild# wss rees^sfe^'-l-
lised f^&m 150 si* of S5 pmr mmt aleohol, ausiiig loi-it© to 
d««©loj*l8i«.» Til# wMt# e»y«tslHa« mfc«plal »«l-feed at 71-78»5®« 
# (B#iis%©lii gtvm ?^ -?S )• The yield wa« 42#4 i|m« or 39»4 p«r 
CENT the thammtlmlrn 
An to d#%©«aiae tli© per e#»t In thm® 
e«p©«ii'5» % the KJ^ldfiM w«s iissttee«8sfttl# 
%hm wtnoa of e-ymthmXa f©r %h® p3?©pftrfiti©s of fcfee 
iifielegtt# '©©le^etilea wag «ttel that @aitl€ b© little doul&t at 
to tfe#lp 
S» Y-<FHTLS»,LISLD©P.R®PFL'-4-®«TLIIL%M»«OLL«II I.«I8® G».# 
#f 4-m«ttiylftil«^©l« Wfts witli 8.»SSS of Y«tos*©sopi?©pjl» 
pltthalialfi® {0*02 Mol»s «f m~ch) aaci s#al#4 la a ¥jTmx 
fh# tul>© waa sllow«d to atancl for oa« dAj In aa @IP®II mt 60^  aB.d 
for 5 days at 100®# !«. a seeoacl th# ©aai« ©noisats 
*#re user! tout tii« taixtmr©- wss ts stamfS ms^al®^ mt 
ro&m t<wp«rstyp# for 5 4mjs.f «»4 f#i» 4 hotti*® la ati 
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tl3« mmm-itmtlm sad. alcohol ac!€ltio» yitldecl additionftl 
cryBtals* The eoapomd nt £14-£15*' witli 
dark«ai»g mmA «,ppsi»®iit decarn •ositioa# fh® yield w«s 1«7 
©•R ?9 P@J* C«BT' OT % E 
S-Hrejwiljutylplitlialliiid®!- 14»$ gs» of potasslmn plithallffild© 
(<)*08 aicl«s.l and 50 pa» of l,,4»cli'bfoiiiolb«%-.siis <Q»28 BIO1©S) w®r@ 
nixed im a SOO ml* two-aeckS''* fla«k .fitt»4 with m stirrer a»d 
r»?flwx eonAmusmr^ Tim sixfear© w«s on' an oil bath at 
ftrr":-rc}xl*t©ly 1?0® tmr 14. ©oncl#iis»r wss pise#.:-! fo^i* 
and tl» «x©«ss l,,4~diljFoaoteit'--B© disftllle-'^ in 
Taeao. The was with 50 itl. of absoiute alcotiol 
tfsT on^lmlf hmtTf thm hot- »oltati«i with suctioii, 
«acl th^ TmnMxtm -s.f pot*«a-i«a bfQ-aid# «*afe-ed with hot ftleotel# 
Th« filti«,t# ast? ««®hlrt,3 w®r« •'im eoae«Btf«fe«iJ in vsotno# 
7fe« resldtt# was refltixed wltb SO si* ©-f earfeois riismlfid# 
tor go aimxtea and: filtered ifs-il# ftffeei* r«aoving t;<i# 
®«pfeon dltmlfM# to;; dlttillatiea, tt,nd«r pre®stt«, th« 
w«® iligsolveiJ In 100 tel., of :t»fc »5 p®s» e»iit ale©li»l 
and treated wltti Woyltt» 111.© mlntlmi WSB' allow©.'! 
to stsnf! o^#rel.>it i» tfe# w!i»r®iip©R eryatale w«r« oto* 
tained, Tlio % l©l<i was 16*3 g^,» (Oi» 46#0 p@y sent of feh« 
th«o«tlegil» r^erya llia«c3 e&mpoiaia. s®lt©;i at 
CB«LLGT«IA FTLTRETI 80,5®.»/ 
8-F|}.TMLTFA:ITSOBIITYL-»4-SFT1I ^IFCBIAAOLIOT B.YOSII®S 1#.SS 
ga* of 8 "-iJTOiBobatflplitti.ilisii-d# was *1*#.:-! wlfcts 0#472 g», ©F 
(0.O048 ®9l«s sf ©«etii, stopp-ere-n awd plfte#c3 
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swlflcl# trftatsiemfc for appr©.xl»t®lf §5 Hiifait«®, fh® mlxtei*® 
was itltm-M wit.li 8i.3.eti©n ami fm w«.®hea with wafc#r# 
?'ii0 flltwtt# Kod wt.shlii|5@ *®r« oatmrntitmitrnd in •vnouo to 'ipps«@xi-
asteif S «b« ©i»f«%sls 9pp«a,r«d on tti# sides ©f th© flask, 
ftbsolat# aleohol dicS mot dlBgolv® tliae#, toat thm addltioB of a 
f»» drops of nm%» ©aiig»a tfe# yeslia# to go lut© solwticm read-
ily* Atosolwt# sl€0liol w«t ad{l«i t© a wlm# of 25 »!• 
m 0^stmlw nppmm^ mpm sfeantSing owraigjit la th® 
iue-tM5X^ eoii©eri%»ti0B -^.<3 ncWifeie® ©f more mtosialut# 
al0©-li©l lfic3ti.e#i fli« t^fcal yleM wag 2»B9 
®r 7?••6 p®p c®iit of tfe# t!5©oretle«.i* The eoapenad b&gan to 
4avkm at Xm^0 And mmpMtm wiltteg with ao«« dmmiooBitimt 
was ob«mr-m4 «,t 
F» fey Salt® 
f h® ialtial mTprnwimmnt wlt^. S«Y •a«iiioppopyl*4*»«thfl-' 
tlilas©liti» aiwlspie in le#t««3 f it vm& mm aetlw iaHibife©!*. 
Tmbl# Xllf Mh&wt thm r#»»4lt8 ©f m «#c®acl expeplaeat la which 
m wid;« mmgvi of laMMfc#* e©s© cut rations was eaployftia# Fig«i*» 
5 etis»WjS %b«t th© •S»ttep#d ettrv# typi#«l of e®apetlttv@ Inhiteitloii 
wmn oMiloM %hm p«f eeat «•»» plott#'"'? agsinsfc 
th©' of tti.# teteitottor 
ft c-0®pss*i»@a »«»• *4© Q.f %he inhiMtion ppodiio®-'?' tof 8#v#i*al 
Mlnottitfttolliw tii w'aieti t!w ehi^f point of d.iff««— 
•eae© wmm tti» gpatial ^latl©ii«li.ip ttim anlao gmnp ani 
th# qmm%9rfm^rj nitrngen ©f tli« tMftssoI® ring# 'i'to© rmultB, 
Btewii lii I,IV, tedleftt® that at a of 
g 31 Mm th® a-tpltratlt"® 
was %h€ aost *@tlw, 3.«ss iahibitl<m was prodteeed 
bf 3*. yfcrealcl®, and mmm l@ss 
with th® -iMir!,o»tltfl-.4*a#tliylth:lat0liiM ©oapomd^ Su&h a 
r«l«tloaslilp ai#it It# e3i|i««t#:i «i «i« te«#ie ®f a sofflpari^TOn 
of fcli« stmetere S3f th«»« e.0«p©w®tf« wl%!» that ©f tliiaato#, in 
thm R«lfi© f|3P©ii.p i« thrmm ©af»feos« i»««ov#d from thimM&lm 
miivog^n* In tefcb tli# «8!t»o'b®»«jl stid %h® cateopropjfl oosBpounds 
f.h»se two ftj«,eti©nit;l. gr&upm &wm mlaa mmpmmtm'i toy thi»#© ©ei«b<m®» 
wltll# tb»# he&%f% es^otauA, 'l»ean@e #f th# pip»8«tt®« «f a a#0©tta 
ring, pQ-m»msm mm «d<Sttional to 
•3,26» 
fb:® aala®®fehyl ewipoimd ©a ©tltei' M»a lias two eftybonn 
sep-ftfating tia® «aiiK> powp froa tee fhl««ol« f^lsig. Sine# 
inMMIOT® of tbls %fp» a#fc fey th© smbstrH.t® for 
%tie mmjmm., it *0«ldl to# 9:tpmt0M tlist %&» hl^mt degre® of 
i m U l M t l Q ®  w & x t M  • p f ' o a M e # ? !  t e f  t h e  ^ o a p o t m c l  M f S t  
eiallfti* to th» flow«ir«f, this &f inblMtloa, 
©x'-iiMtert tif thm %nm9 mmtmQthimmiiWi eoopomnds, w&a not oh* 
««w«rl at «11 mm^wmtrntimm tli# iahiMtor mol®eiil©s« 
frnMrn MXIW 
r hromM& 
ifwmpmrmttm WO mg* ©-"wiir#) 
lutiilsttor fhiaistB® 
p«.r ®#at p®r e#iit 
0 f4»2 
0..® •f0»2 S»4 
Q»tO tl.0 
0*S0 #i,t 40,S 
2.00 gs.^ o 6®»0 
4^0 76.1 
S.OO Tt,4 
1Q.00 lM»f 8S.0 
MQrnm «.« 87.2 
e,f »a.9 
127 
\oo 
T" M 1 o c M fSOM e:: 
VA.L^UE:<=  ^
M E: L. N4 I C K - F'\ E. L-C 
o O 
i M H I & l T c O P a  C c r s N O  E . M T ' F S A r r  V O M  ,  L O < 3 ,  M O L _ E " = i >  P F _ R -  L \ r  E .  S 2 -
\MV-A\e>\T\OM e.V "3- V--/VMIMO RRORVL -4 -
ELTHVLXH\A.'ZIOL.VU M E>?EC>RS/\ICEL 
E®iis©alBg fro* th# aetiTOttog mtfmt with thm 
s-'«.islB©fe«ni.yl»4«a«t!tyl.thiat®lliMi mmpmad, it mi$Ut hair© hem 
ps»#dlcfc@<a ttjat S- S •««iai@btttyl»4*B®thyltMaaoliiM br€»i<l« womM 
likewise hm aa aetimtoa?,, tiiie# la botii of mmrn ©ompomsada th# 
aaino group 1® tmm Bmrhmm re«tfv#ct fyoa the flag# 
OR. tfe« ©ontptff, ^@11 til® pi*©pmi»atioa ma®fi f®p t,ii« 
anrilysia ef thm Inhibitor aiisl®ga«s wiis «apJl0f#cfp tti# aslji©-
'imtjl sGmpmnd lad no mitmt iip©a. 
»E%IVLTF In COAE#ATP«TI©ii# ef FTO« 6«5 TO G«0 :E I., limmmWf 
«8 1.S also s.^ iowii Iji fclilrci ©*peFia#»t ©f Ttttol# X.W|^  an 
f»iilMti«m of 11*8 p0t C0fit wa» pfodm©#ct"by fehlii eaapoima ia 
a eoae6S%F«tl0» of 10 x l©*"* a# Wtfch a ai.rf«F«at »Mf«® 
py®p.tt'fatl0a and with faiplj high ®ori®«istrmtloas ©f feh® antilogae 
ft t:p®iicl t»ai«cis Eetlirfttioa was ©t>e#rr®.di, »s OTt,d«»e®d bj th® 
rseuits m&wn. in tli# last, two «p#i»i»eBfes ©f XEf. 
Im T&htm XX¥I t!i« f«s«lts of am'vmvml ia 
'fS'-H.# mttm&t of chlorid® ©n t!i@ 
WIS ai»# gS'»'«a» f%la eompmrni eau e©tipM?#di 
wltH tli« wltM th« point 
©f dltrrnvbrne heimg th© of pjrlmne ring f©i* 
tli® tlilatol# flng., Witte as ©aspi# #3Ety«e% pmpmr^a fmm 
t-142-.lI-.A th© of feh# .pfrifltniiati d^ ri-rative was inel,g-
nitlmntg while with thie p»««p«Fafel0ni th& to#i*fy3. d«riv«tiire 
fe«cS; hem Btimng ll©w®^«r„ &»mm%m&hmmjlpyrldin%mm 
©hlorlii<» proved to b# &n aettwatop foy bofeli |>j»»payatioa« 
tmhl® kw 
tmhihtfilon. D#J?I'R«TLV#S 
P^®PSI»«,TI©A 
LAFETMT©* 
molm/xrn x iq^ 
'ibtmmlmm 
0®ETI%ETL« 
P®.!* <?#»% 
XnMbitioa 
P«P em% 
1-M2-1I-4 0 74..S-
im mg» »qmlw» T-MMopF@pfl» 
1*0 ao«4 69,4 
g»,-0 20.0 ?3,S 
!•# gf,0 61.S 
g,i) E3.,8 i8*2 
!• IS.O *76.0 
. .0 IS.O eg.7 
I-14g»Il-:|l. 0 «»•§ 
150 mgrn mqnlv.^, T-«iimiao©»pyl-
ia.4 m »A5o lag. 30,2 ' 39, S 
1..0 2? .8 S5.7 
t^O' f) -aMiaoatliyl-
0»8 m,o SS.8 
1,.Q as.t 6S.0 
t»0 ii,e 08. S 
o-aalno-^ngyl-
M tl»0 m*s 
1,0 lg»8 79*4 
g,« 1€>«« . BS^O 
0 «4,I 
l&O mgrn |®.3 1/150 mg. ft»8 «S,fi » fe.fiS 
»QttlV« ) 1.0 6S.6 ©•8 
.^.0 is.s ©•9 
io»o Si-.® 11.8 
1-142-1II 0 S7.8 
m mg» §.€> S#..7 - S.O 
18.0 41»S - t,5 
•0 Si,« 
33 mg0 0qulWm 
- O^t 3#3 3S*S 
4..6 . S?*l •» 4#S 
»•© 3®«g «• 3 » 4 
s 
falsi« XXft 
AETLFFTTLOB hj 
gh%®r%m 
ISO ag* mmlvrn 
33 AS# EQIIIF# 
I-MS-'III-A 
50 »g,» 
ACSTITOTOR 
qmrnrntfutl^ Tlilaalae 
4 
X 10 PAR O«IT 
0 
•0*.S 
2.0 
10.© 
•0 
2,0 
4..Q 
5.9 
0 
um0 
4.0 
S»0 
«4.1 
63.7 
«3»4 
64.1 
S4*L 
40.0 
63.2 
?!•« 
'^ S.L 
f5,6 
84*4 
8i*f 
m^2 
AETIIRAFCIO'II 
P#R C«BT 
- 0«6 
- !•! 
0 q 
5S,0 
AG.T 
11*6 
AS*S 
ii»i»i 
20 AG» TQIIIV# 
45 »g, 
q 
T.»O 
i,,o 
§•0. 
10.0 
T 
T## 
S.© 
1Q»0 
23«§ 
SF.8 
4«..5 
4t,.9 
S4.@ 
80.1 
SL.I 
tl»S 
00*8 
112.0 
134.0 
S.9 
-ISL 
I ""14 2-111-A m.wl ll'O'XQfif with tjfc# actl"rnfein;g 9ft%G% mon'Q pTo-
mmnm'1 at |.ow«s» etisyse <!oae®titF«fcions» Aeti-rmtlon oaleii-
Iftted |jy Bi&aiit of this foUcm'ing ©qaations 
AETL'TQ.TIO.TT, PEP CENT 
F D«ST»CWITH AOTL-RATOF) « > R@ST* (without ACTI^®TOI») „ 
?"Mst;'""(wl'tho«t' acklvatopj 
Irffttey a of tlt« procltiesd Iby o-aslno'bcagjl* 
tarl l5#ri9;jlpyi»ldlalw cl3lo?i-3.«# was sad## 'the result a^ shown 
in T«bl€ Xffll iit4le«.t#d th«t^ althmi *li »o» aetiviiiion was 
PI*ODTTE©D, WITH BESSJLPFRLDLNLTIM ETILORM#^ T-'-E PF©S«AE©'OF THT# 
ttmln© gi?ottp» 8ss t» o-aiilmt»ii*jl,|3ji*141iiiii* chlorlile, produced 
a SRieh more p©ft©at s.©tlT€te?» Tim Sap-#»>taae# of the s-ialno gretip 
in aetlTs.tiiig at w®ll as to imhihltor eoapouncis was 
ttlMS «iipfeit®ts#rt.» 
3»'V*lial»opi«opyl,-4i««tfeyat!sisBaolit* i>y«l€l« i»s hmm -las#*! 
to the ext#at li t o Ijoteifeltioa stu^Uea F--poft««i feert# 
•and the pF©vlt»ii,s tsvl^s hsv® Bbowa tti'it-with @©rt»iii of fcfe# 
<iaK:ym# pr#}?®,rat long it is a gdod Uowmer^ as i« 
stt©TO i» Tabl# vril, tills e<»po«iii prod«e#<J aetiratlou with, 
tw© eoacentrfitions of pF#pai»ati©s lI«3.iS, w'nll,® enlf with th# 
M g l i # 8 f c  e i i i f M s  e o f i s # i i t y s i t i « > f i  w a s  l i t o H b i t l o i i  o t o t e w ^ d .  f im 
reason fop fetee 'rarlmtloit la %h# '*{*tion of this c©spoimd wltlfe 
•ntfmrma mm «OA««NTR«TLO«S wmm »©% 
A.PP-AF'FTAT# 
xitii 
AETLVFTTLOA 1  ^ S»»E?LPYFT(FLFILWI 
«B4 ^aminqbmizfxpfwti.>-%n±wm C"NL#PM#S. 
CI»I'©|3«I»«T4©» JL-ISI, SO mgrn ©OTTL-R#) 
PJRLFLLNIW 
CO.NES.AFCI'RITLON 
AOL®8/L* X 10 '^ 
FLIIAATE# 
'rnstmmtiwm 
P»R EAST 
AETLTFJTIOFI 
PER ©EST 
40.0 
O«AIIIIA#B©II8¥L.>" 
2..A 
4.0 
6.0 ^ 
10,0 . 
FS»F 
S€»# 
S8»S 
60# 0 
I9..3 
IIB.O 
12T»0 
MNGYL-
£.0 
4.0 
S,0 
10-. 0 
44,I 
40*9 
• 6.8 
5.3 
2«S 
-1S3. 
FAFEL# .XWIII 
hf •»A»TA«GR®PF3.»4-«®T;TEYI%LILAIELLTTII BPOAME 
laMtoit'OF 'Phiasla# InMMtloi 
at MmMytm Coae®st rs, 11©» 
mgrn eC-'-JlW*. moMs/lrn X 10^  p«r e#at p#? cmt 
20 # S1*S 
1»© SS.4 • 15.1 
8»0 S3,.2. 5*8 
3»0 M,8 * 1U2 
4»© 12»§ m 3#S 
S.O 31..S 0 
40 .. 0 S1.0 
4*0 48#0 m 54,8 
48 0 «0,6 
1»'0 #0,9 38.S 
g»9 55.0 42«3 
S»0 .33#2 4S.S 
8»0 g0^g SS.5 
^ la tht« a-a laea^fttloii %lmm &f feoar w«s 
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ACTIVATION hj I F TL®F' 
FIIIFTALB# O»S%.M.ETL©R AETI-RFITLON 
of lasf* wttumt wl%ii 
tooil.#tl mtrmt feeilecl «^ trae% 
iag» wulir, p^T mn% p%T emnt o«nt 
10 1»# • 9.7 444.0 
S'S 3.F«4 31»G T9.S 
40 Sl.t .S4.1 8S.g 
60 SF»5 • RR«8 15,3 
fable XII &n!m« ag«:S.m that %>,.<& metifatlnp, of m I50II-
e-mtrmt is «i»« wl%ii diitit® p'remrstions* 
f'Hle could fe# ft©eotmt©d partlallf a% l.#as%, bf %h^ fm&% 
THST THE PR«I®IN8)I ©F TLTIE to owmve-ome TLI® 
a«Or#«s# ia acttvitf ©«tts«ei b, '-, ll.-fclon csf the system ss fch® 
emjme eoseeatratlm Is It^w®i»., lufswaslng mounts, 
of Ijollsfl n©t a propo^tloaal lner«ea© iji 
RCtlTlty# » b9il#d mpmMmtl&g 16,8 ag# of preparm-
tilen I-.142«..i»A pi»©#ie©R S»X seel .gf^S e«nt mctlvf^tion of 
Urn diffnTmt mmmmts of m$,fm€, wMl® fmar tlaes ^ hat ©aotffit. 
of feollea 'txtyaet pFo€«e#f! ofily 8«f sud (I8»S p#!* ®@r% aetS^r®-
tleii,. 
After it hsiS ^09n teoll«4 «xti*«ets pip©» 
ptir0'i ms stoof® wmw» ©spafel® of 
pT®p««tioB8,» m tvmhm' ot mnpmrlfmntw wtre .©oncl*»©t®d i« Whlels 
Vtm of toot|#tl mmm@% tm th® p«Klm©®c;, hj 
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S. hmmM» mmm ntrntrndm 
fmhle giv^g thm of &m&ml meh #xp®ipi»«ats ia 
wliiefe asQifflatt &t 9mwfm mw<B and ta whieli 
m lb©ll«fS mpmsmittng, m ?§.ag» o# pi^pasm-
tl#tt w«@ ms«4« Tfe® p#r e»a% obtained 
in tli«i it:tos«Be® of ®3it»et wm» @#,3.-@ala%.«d lii th# 
way, sad is ®howi ia mlmm Imliite. il}m th« 
tl« tiled .Sji tii« of tJi« &3^wmt wae e«l.» 
is fesro w«f«» F©f» «>lo*i 5, lalilfe# 12), tfe® 
p#r cfl»t laliifeitl®!! w«.» «m tli# feasls of fh# aaomjt 
®f @to»«rt'«€ witli tte# mnfmm ia th« 
a^to»®TO# O'f tlie 1® wbll.# for eol«» 6, headed 
iBiiifep %!i# isMtoitio® wm» on th# feasts of feh« 
THIAALA® DESTINIETIEM THE mmjm 
la t*:« cif tiMi b©ll,«t« tiitimet# 
litli 'illiat® m^fwm pr«pa'F«-t:i©ii for ®xp®ri;n«at 1 
of fatol# XXII# wm» so» imM"bltl©ii In thm 
ato»»e« of the botl»a In thm pwrnnmrn® of tootli th» 
•ad th# in thm nmmm% .@f ci#stFiietiom 
wmm g»»fe#3p th9:». that o%s#l»r«€ wttfc th® ©assjae in 
%h# &fe««n©'® of te-<iil©d low«®r,. the per e®Rt iaMfei* 
ti©« ®-:0«Ei in eoltMsa S is aifnifteaatlf fehism that of 
E-03.IM* S» 
f'©F tfe» «ixi>®rl «ts ia mUl&i higher eOTte«m» 
w®r® I«ail%ltl®s mmm "both In tfa® 
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prmsmm® s;iKi of tli® t&lled ^jitFaet* In gmmrml iaeiNg.#t»-
toMblfcloa WAS In tli® of fche tooll#^ ©jEtraefc, 
aa svii®i5;e«d toy a e©Bpsii»i«oii ©f %%m SAhtteition wto®® of eolmt 
5 wifcli of 3» Ftti»%li#pii©t»© a e©»p?»i'lfion of the 
mimes of ml%vm 6 with thasm ©f eo3.«m 8 ahow® mm ^•wm gmntrnv 
mimh^T of ©ji«»p|.es of im®?ess#<l latottoiti^ n with itMltion 
©f the Ijolled. fhrn# i% (5p®«i»s that i»mgaa#«® and 
boil^ f! «»*%ipset., 'feoth. of wiileh «:@tlvate th# mttz-yim, e'^ us© as 
«h«B af3d«a %ogiitb®^ with mn l»liltol%or 
»OI«©»!»• 
ke is «li0-«a t» 'I'mbl# X'ltlll Wm of S-r-saii*©-
pr0pyl-4»®«%lijlthl«solltts te e«,ftaia eone i^ityation® 
of p-f@pft».tlQ!ft II»1S6 with#r ttea» liilsiMt®^ tfim 
•««3W## fli© ®ffee%. of ©n th« «©%i« of tfeis 
eoapoiiad with this ©mgyii# p»|»aFatl®n was also 
i^ncl tli« mm mhown !» XXXII» With tli© 
l«w«y eoa©#iit ration^ tli« fe'litamlii# mnalogn# pro^ue»r» 
sllglife ae-lvaftlos in %li« «l!8©ae« of thm l>oil»d mxtrmetf hat 
wh«fi %h® e«JSip«>»Rd WS8 «ci##d tog«%ti#r witli. %hm feoiled «xtya.et 
« good ©f litolMtlo® »a# QMaiR#'? aa e-vldl^ ncec toy 
iaMMtloas of imm 11».3 t# SIaS p©,p ©«»*•• tlfeh th« tilgih#y 
m&zjem «oii©0fi%ration *«.» ©te«®.rv«ci teotli with and 
wlttooml «'d4#iJ feoi,l©d ©sstfijet.. l» eontiE»«st to th« 
rmmnlts ob%«lne# witb pre® ration I-148-I11-A ita'fcl* JtlXX) 
lahlbltlea «*« not iisoy«».»#fj to 'th# pmsmm of th© to©il®d 
mxtTit&tm ifttli tte«a «fi %nmmsm4 tMAh-ltlmk. restating 
ff«a th® addition #f fe©ll«d mppmrm to «S.©p®iicl upon th® 
of mnzjmQ pmrnrntm^ 
XMII 
OF »OLL#A I«T-R«ET ON IIIMTUITION 
of f-r^paipattiiii It»im liy .8» T-tolii^pr^pyl-^Hmsthyl-
TTIIMTIQLIITA bwrnme 
»0 E3£TRA,®% PR#R««FC 
09iie«itF«tie« nmmtrn Iiiiilto»Cl) Ialiife*{t) lahib«CS) 
»©l««/l,3ao^ p«r ©#a% p#p p«y em% p#F ©«t p#i« eeut 
F F«P«.YATI©A m mgrn •EAI^# 
Bolle<5 •isKti»c%, I-MS. •I»Ag fS *g* 
0 11*3 44»a 
1.0 as*4 4» 13 •! S».l - 24,9 n»3 
g«0 SS»l <«» i»e 
^•0 •34,§ «# ll,t 33.1 - i«8 24 GF 
4,0 32. S S#8 31,3 M» Q 2®.0 
5,§ 0 30.S s,s »1,5 
pj?#Biirstio» Il-lte, 4© »g« 
ioii#4 SMtmet, llmim, m mgrn •Qmiv, 
0 60,»6 6».® 
1.0 40.© Sg.S 50.4 IS.8 2-7.6 
ss#o 41.5 31.5 40.4 
3..0 S3. 2 ma M.S S6,4 44.7 
s.o gt»2 is.s SS.i 4S,2 St.4 
fti« mffmmt of #« fefe® netlcai. of S« 8 
tetil:jl-4-ii©fteylttilst@3.1tt« % i^p©alcl« mud &t G-mmlnohmnjlpjrMSMtw 
ehl&ti40 wmm ALA© ST^DIISD# F&M# LLF THAT %H.# BWTYL-
%!iia«o3.# ##iplv«tl*© 1mm werj littls mttmt m. th# enty®®,, 
toitoltlag 0»ly « 'isgiNB# ©f qm tfs« oth»i» 
th# li«»sylpfi»i<liaiw pfweti %& a potent aefci'ra-
tor f©!' t%9 #iiifa« (f«M« I,X¥1K fli« «ata ef fabJl# X.XIII1 sHoir 
141 
mat the fttldltioa @f do#® not slipalfletotly 
altey thu ©f 5*-8 bi»«ia«p 
If «fc all* la %hm first sbowa tn this tn'oim, with 
fftiflj lil^ e©»e«ntMtlis®s of «%© annlegii© tll^t 
was In th« aljsene© ef boll®'* »3Et:i*aet slight lut-
hlhitl&m la i%9 pv-mmmmrn la hutth fch« 
^xtpe.et ,i:*epr«0»«t®d. 3S «g. of prftpafatloa anfi 
the imllme F®pip«»©a%©d TS ag. ©f 1-142-I-.A, 
?«M» 11X111 
€» ftefelda of 5- s -Aifltno1>aitjl-'4-»«ttifl,%lslaKolltta 
UvanlL&m 
flllttgOl® Wo »©ll#c! Eictimet 
»«8%» Inht%,» 
ileiled l3Et»«t Ppaseitfc 
a©I#«/l.iclO^  p«i* ©#at f#i» e«at p©f e.«a% p©ip e»ii,t 
0 3?»i 50,8 
M St,.*? «» S»0 S?:-»S 5,8 
1B,Q 4:1.# S • M »s»e S»S 
0 S8:.S 5S»0 
g.s 3S.8 • o..« • 4.0 
4»« - 4*2 m»4 «» 4»3 
0».O S6.8 • 1,4 SS.4 • O,? 
142«» 
Tin,© of tooii©*! ©xtimol; oa tli# ?30Hv*t.tioii of thiffislnase 
'fey ©••talaolienBflpi'picllniiisi e>il©rid@ Is showii by the data of 
iJiXif, tb# ms® 0f « higli mn,mntTf)ti.oti prortttoing 
« rjlgta a#gr®« tl io.« deatyastloa prevents critical 
of ectiiratlen., a« ©aa b® mm fras, #x,p#rir5©at 1 of xafcl® XIXI?, 
In 2, in wlaleh, a lower ©aspBt® eoiie««t*»stlo» mm ©»• 
ploj»cS, tli« acidltton iif C to tli® abseac© of feh« 
pfflciioliia e#ap®«in4| iiier®ia8«i ii®str»@tlon froii 23#5 
t© S-4»6 p#p cent, an ©f 4f»3 p®r cs«iit» Acidlfcion of 
th« !8»ftl©g«® tloR® to the mnmywm tfe# araoimt 
of ttilaisla# m:na m.% the lilg^est eoiie®nt«fcioa of 
th# pfWtAlmlKm mmp&mA mm sf 154 p«i' mnt was 
mrnmmr^ o»lf in %hm ©«.«« of th0 lw»tt eeaeentye. tlou of 
th# clid %hm aMitlaa. 'Of «xfc3raet proclue« 
deatiwetioa, and ttet ohtmtnma %n the 
pr#«#ac© of th# ooapomatf aloii®, At fcli» fei^ #y eoncentration® 
of th# pyricliuitM: th® Smm-mmA dmBtru&ti&n ©o»ld 
b® ««eod.iit#€ foF toy t:h» .pr#s««#« ©f tli« aiiRl®ga,@ la 
©tfceF woaffifi t!i« fcwo acti-r«toF« in easbtaaiiom did mot proclac# 
m E«*LATIW 
-MS-
f m h l m  
iSfffset of Beil#'- Kxtpa©ib 
@a fey ©••Asla^eeaajlpy'rltSiiiitia Cfelorid® 
Fjriiiiilt» lo B«ll0€l Extpaet Boiled Bxtvmct Presanfc 
Qomm%wmttm T)®s%» A©t, !>e-«%.., Aet« 
p«ip e«at- :p«r e«it p#? e«nt cent 
Mnzfme 43 mg* m<^utw» 
l>oll#4 60 ag* ©f^niv# 
0 8S».S S3»0 
8»0 ti»l f«0 -&8mM 6*4 
4,.0 fl,.»S t»f m^,3 &*& 
§•0 8s,7 i..f m,e 9*2 
10.0 89.? •?.»? il,,8 lO.t 
leasfm® ©xtr»€t, bo sg» 
Boll®4 iO «g:., 
§ TS.S S4,.6 
i#0 3f»8 ««>.« 4i»8 2S.8 
4,il 4i.i i?,# €€,,« 34.0 
S.O 4»»» 3.312*© 4I*® 42,3 
10.*0 S4.t 1S4.® m»3 57 ml 
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Witts thB mmmntlm, of 1-142-111-* thm ®xp#®t®d 
w«« ©fes«:ipv«i» fh« tstal sBOttBt of r©aetl©n wfts 
greater «fc fch© "hlgber @©ii:e«sti*afci@ii «itlii *11 ©f tli®' 
@tJi#p pF#p«rafciOB«« stee# fli« 1,«#% two pmAm s m®m 
to ©jtti^ et laid. ®lne« th#tr w«i»# -of n fairly low 
©rc3«r, Itttl#' m«® ir^a r^e f ®f fetom, 
fmfel# IXXV 
fliiaai»« .C»®timc!tion witii 
PLV® A®«F%0A#<»€«8IE@AT®'^  I*#«RD#RII 
i3«kstip©j«€ wifcli laltial Coiie«iitratiQa 
LLAMPB# RTWP®M%LLM& S AE, 10"  ^*« 2Q M W"  ^ 1 
>>, w^lmm m TOLES 
L-MM-I !»«» I,,G5 
©^-SG 0,?5 , 
I»142«IXI-A G»IJL L.FS 
0«II 0,65 
O.SF 0,4§ 
«hl©m wmm tum »«% met-if#, wbb mtwatmd 
$m vmitm DETAIL « GWNTSR MWFETR #F EO»E®ATRA%I0II» 
Im am, feo find «. fflimg# ®f mtmmmtrmMt&mB M whi&h th® 
^mppmrmA mhmtrmtm 41cl not ®e©iar-» in ,g®ii©iml a 
%w© iieitr p»yio4: ««s net ««pl.of®€, »ln®® veloeity 
witiiim %1b«« ©»» tear &it 1®'S8 woalcl 
h« nmmsmwf to otetala -velttas r#pi»«a(itttsttT« of thm 
-146-
qS wmimtttmrn ffttel# %'KWl »!«>«§ that; th« ^»ppB.Tm% swto-
sti»-at.€ inlilMtiom" ms mt thiaala# eome^ntratlona 
,gr#«t«p thmn 5 x IGT'^ M. in a #f «3Ep#rifn#n.t® la wiiiuli 
:Slff«F«fit ?saK«iiit8 of mtB-ymm w#r® «fflpJ.of®d* 
mm® IXIFL 
F«3PI«€! !«%«%»%# CON0®FIT»TL.I>WI-
NMMMTLM I-M2«IJ:I:»* 
flsia,ist»# witli Jla«ym# of 
Caii@» 1€»6 ag# 20 •*§,. ag» 28 ag» SO mg» 60 
m 
mm&lm mwmlm 
uq ©•M qrnm q»m 
g.O 0,gf q»m • m9 O.»0 1.8S 
4*0 o,ai •O.Hd'^ S 1.96 
§•0 • 0,24 0,»0 0,43 l«2g 1.6© 
10*0 #•18 q»2€ 0 l.Ot 1..4S 
20.,0 o»is 0 mb 1*0S 
^ two tiour tea ©f «il ©tti«r® mm tixmr toeuMtioii# 
Slailftr «xpitrirn«ts lo wtii«fe m. wld# rsag® of tlilaala® 
wm*m i»«'J Sai-ii#a%®d tli«t hoith pt»p9.mti&m& II-
Its Slid I-Mia-I-n m d#«yes«# ia total asomt of %hla» 
isia® cl^ gtmofeioa a« »'4b»ter^*t.e e©n©«iitratio»® , atoov# 
S X 10**  ^ urn frmpmwnttm. W«# %1» #ALF ©A« TO SLIOW 
ia0r««8liig witti' %-mrmm.mlng e«n®#ufer'ittoii» 
FB# ma^ltm OBFEALA#:I WIT'H, %H«S® TT®«L;©A«-4«TI,0EAT»CL p&wimrs 
i m -
ay# atom lo fmbl# ^ ll, • ll a|»p«arei tti«ii th«t for kineti© 
stmdl@8 a smries of eoafi#jatratl©ti® less thm 
5 X 10* '^ m&lm pef litmr womli Hw® to 
F«M© XXITLL 
?ARI®D EOA®«A%RATI<IS 
TMiMtB# la Oa« IOHF with. 
Thimmim t«14i-SI-A Il-lt® 
CJo»e«at]ratioii S9 ng# i0 »g» #f!»lir« 1? asg# ®cuiv» 
amlm/lrn * 10  ^  ^ mmalm 
i m q  .  q ^ m  0.#8 
2»0 0*iS 0,#t 0.;f5 
m 0,f2 
S.O t»«l 0»1« 0.75 
10.0 ©•» o*sa o.so 
15#0 0.,6t 
20*0 0»4S L»08- 0,64 
la a»i©%h» #3i^ »ri»#at, is wMsfc tli# thl«aii» eomemtfatloiiii 
yang«fl tmm 2 to 20 x 'mlm pmr litmw, lboil®d mxtra.&t was 
ad«l«.d %o wh«tfe#f ©i» 3»t a tmlformltf of *»®ae» 
tion csoult fet obtai».«4« fli« «»oa t df %iii«i.iBe d©®ti*03f®-;5. % 
i&n 0n«fm& prmpmmt%0m i*«pr®.8«a%l»g £•§ »g» of • w®.s 
ieteralaec^ w%%h «nii mlthmt tti® &€<3:iti©s s botI#d «xtra©% 
FEPR«SE»%IAG SE WG, P»WI©R FB# RESULT®, LIIOTO 
ia t«bl« MJCflll,, tliftt t&r Ijotli ©n# and %*© ti©ttr 
lBeofe«.fel©:B p»rio-il» ft hmtte^ vmlfo-mMltj ©f r»«oti©ii ««« ©tofe«i»»a 
«*3L4S»F 
la prmmnm ©f tooll«a thim i« iti afe@®nce* fhm 
acldltlsa of feoll®^ «K%y«6% «pp#mi*©a to give results 
w'hidi w#r« iB hmtt%r «gF®«€*fit with t:;os« th.it i», 
tb# a*omt of tMiralii# dmtmjmA was mppToxtmmtelj fcli# »aja© 
tor all eomeeatrsfctoM# fli@ pi*#s©iie® ©f tli# isdiled 
m%m^% mt Imat partially ©-r^r^aw© tfi-# ^appar©at aubsfcrat® 
ISRITTETTIAU**# 
fatol# II,XtIII 
WITH 
Tlii«iiSfi# C«8%.i?0y#4 witk 
'fhlmlnm S© l®ile€ 1#11M Extraot Pi*«s®nt 
i 2 ht** % 2 to. 
»ol®s/l* % M«Ol#8 M»0l»S M 
2,0 o.«s «»8® 0.6^ 0.8f 
4#0 ®.io Q»iS ©•«S 0.84. 
§•0 ®»ss ©.ti 0*6» 0*8fl 
10*0 ( f )  0..i4 o.«s 0.82 
20*0 ©•f» •©•w 0»©f O.TO 
Fop prwliminmrf woylCp TO*afd# a timtie stttdy 
of sistlar %0 tlist t!»8#rib#a fey S««l#el and {Joodla.n4 
f©*» tli® l»liitoitl©n pT&At%<om& 
fef «. g .IE 10** '^ S# ooii©#3it-^«fc,l0!i ®f .!•"<' «-«»tsi>ppopyl»4*®®tli.yl-
titlasolliiffl ljF?»ia# was wtth mmmmt mibBtrm.te 
cmmntrnttQUQ* fa%l« XiJtll nhmiB tli« rsmilts o'b.taiiiiKi In two 
mumU mxpmtmmmtBf tii wfetsji a SO ag# ef pF®pai»at;-loa 
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.tateX# M, 
IfiiiiMtioii 'by 3--4iiltt©pTOpjl-4»is®t;hyi* 
Broraia# witli failed Sttfegtrat# Coneentratloii 
II©L®AA#3ILO  ^
G.G 
• S.O 
4»0 
S.O 
7,E 
TO ©A«*L»ALF WSTAFE 
la Irnlimto^ 
qm 
q'^m 
0I»4S 
0»3I 
T»BS 
O»SO 
q^m 
0»S4  ^
Q»T8 
0*TT 
Iiihiliiljioia 
P®;' C®AT 
S0»2 
SO, 2 
- LI,S 
m»2 
28,7 
2»0 
§•0 
4«0 
s#o 
m& 
0,F4 
©•F4 
q»t? 
0»FO 
0»IL 
i.OS 
L^LL 
1.20 
- »»S 
• 41 »8 
« 4I.T 
« 5S»S 
*- 8L»4 
III %fe» flirst #xp#M?»at « vmprmmtlmg 
60 ai» 9.f *»s pPtsKnt in «11 tmb#8* fli® 
was t# SO aig» of li-li©,. attdl> fell# 
iftWMtfip Has ailtiH t« flir« m 0««e#atr«i fetna of 
2 s 1. 
Ill tli® sseomcl @a i^»iai«Bfe %iit #3Etr«.et 
40 ag« @f II-ld« Cl.#Si ag.» 1/4D ag* «ooiir»|, awfl tm 
iMhlhX%ov was t© giv® « e©a©#nferiBt.i-i>n of 
4 « icr^  ^l» l-o boll#« mmtfrnt »«t 
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Im ispO'rtaaa# of Smlffiyflfyl G!*omps 
la vim 0f kgrmfla fiailiig (40J %tist glafcatliioa® 
py®pwiiti9»s ef th« fitti f»#%©?,( work wa« laitiat®4 
ti#f® t© • a€i%6miii%. If p#«®lbl«, th# of tl*# milf-
liydrylciismlftd# mlmtlmrnhtp 'Sm tieth tli® pTOt#to pm-W^ &i th» 
BmMjmm and th# non^pmtiilM e€i«p9fi«it» and 
SOODLANA. T»V© FNEP©RT#RT 
*4 
«0iit«?.lriiiig eo«p®ma,. in « eoae«iitrati©fi 1 k 10 i# pyo<S«e®«i 
pmv «•»% ialilMtloB sf til# tttlaatfi^ -dttstroyiag 
%%%b WOFK WAE TLIE P-MINOBEATOIE ACID 
ir«e "b'^ ing fof Imt it mm hm©msm 
ttiat te©tti ©yst#iiiit mmi itt coneenferafcion® 
EF FTOFFI 1 T© T 31 3.0*^  1« WLTLI 
t?li© r««g«t ira« ewfisffli# ttie prm&mimm of 
%LI© <S®IRF<I«NDS E««»«D 
for atandlarcl thiMia# «!#»«««,- If m. 50 p«p c#i%t 
mlmhol soltitton »«?# m®®tl In- its p3.»#®# th« f^^dlr^s w«r«i aa-
ispeas©d* timmwmw, %hmm ro 1' "&«« pr©8fi«i% 1» eaa©©n» 
tmtlms a® 'ntpli «# 10 is 1®*"^ l# »itli@iif p,roimclttg 
iiife«'f@r©ne« in thm a»tlioii for 
Wlie® •«» smlysit w«« aai# ®f tli,# of giutathion® on 
tM-«i8i»s8## t-h# resultt|, »ino^ in, XI.X, indleat®*-'' tiMt 
tm g©a®wl til# e«w^«isA ultteowgl* la 
mmj »l@ttifi«sfi% <i©g»#., i-ft© met%wm%lwm w»» »fc ss gr®«t «s 
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that hf Agrea, •R'i It e®rt«lalj w«® not th® tjpm of 
activate ion whleti. «• « l>e «xp®#t«d. If glmthatlilorie were a 
eo#ii5!jsi,© thia«ia»te. 
T®BL# 11,1 
If feet of il^jtsthlona 
SMtat^iioa# |'y«parstioii ediie«fttwtio» 
pm ©#»t 
flssue siiS9#ii®i«Mt, 0 82»t 
BOQ «§• #<i;iilir# S5.0 1© 
Fr®psr«.%i®s I-6S 0 
100 »g, ©oai-w# lm& S6«i 13 *8 jl AetlftttiOEt 
0 M..0 fb mg. ttJ'ilv# 4»0 gg..D §7»1 ActivatiOBi 
fisw# mnepme%m^0 0 10*9 
132 mgrn 4## f.o 50 lalilfeltiQii 
Q fo.o 
3.C» «g» 4.0 ?4.0 jaetifftfeifm 
m^Q 8»6 ff 
.go«§ m^o 11.4 _ 
pr«wF«5tt«i 0 ig»8. 
40 ag» . S0»4 4»S/S 
Cl»35 mm# l/SQ ».g. 
10,§ ig.O l.J 
153-» 
hlthm.gM of tli# #nay«» bj gltttathion# was 
It wf*m impevtant to tn« effect 
wa» 8i5'>aifie for this Goap®'Bii?l Of wli#th#p mnothB''-
eompo'-mc! wo'Jld pToritmm almlla.r Ttierefore, an awaiysls 
was sftcl® of t:'h0 ©ffeet of eysteto# ©n similar pi^epaim-
tlons* Oon%3*0l tttbea, in wMcli eyst«$,a# was Ineubated with 
thiflaint in th« al3s«a«® of fcto# ir»w inclndad ajtid it 
m4 
was f©U',id th«t ey»t«iiie In ecjaetotratlcra® of fro® 1 to 20 x 10 
M# e%u«ef- the ©f fipois € t# 10 p®y 0«RS of tii» eiM®?? 
thismla#. i.owevf^i'-, thes#'' wla®® ta» not be ©£»3aeld«r«^:;. too 
tvitimlljf siBe# th# pr^smmm of .pyo%#ls. %© sfcsbllias® 
thiaiin#, and giBc# .protebl:^ t ^ siilflifiyyl eoa^mid wouM 
mot In ite.©lf «?*•! ee tb# <S:®sfera«.tl«ii OP iil®app©a»a@® of that 
«»®aat of tne in fclie pmrn^mm of %Ym mmjvm ©xtFsct# 
faljl# ILIl sli©w» tli# % f f m t  of o® tiiiamiaas® 
««# i««?s sl0alfi®«fit tl^aii tliat of glutattelon®. Iniiifeitie®. 
was ©baerved in soa# e«##s, and In ofcte®i»s» 
It Wat felt tti® mttm&t ©f etmpomada aiglit 
B« AJOP# P3ROACMIBE»F .^ WITH mmfymm PR$PAI*^^TIOAS# HOW#IR@R, 
glut^thians im eaiie.«Bt^etl«jn.® of S fepa 10 x 10**^ 1., |>Fodmc®'i 
©nl-v 4,5 ««a 6,3 pmw mn% F^spsetiwlj of a dlaljsi®ij 
©xti»«e%* wbiah ?«•© pm^ ««ttt of th# add©-.! 
wliil# tlnllai* ooiie«ttty®%.loas of eystela# pMcltte^d 
9»0' uB-d 1£*1 p#i» cent lahttittioa* F®r anotb«r exp^riisent am 
#iEtt»^et ©f H-lti w«« so t>i«t a 2b a,g» 
ISS-
F TTBI# m i l  
P'P©PA,3RAI%T«A 
80 ttg» 
I-«8P 
100 AG« 
Systftte® 
mtm/lrnxlq^ pm m&% 
q 
4»& 
0 
4.0 
a.o 
£0.0 
m rn&m «IIWIIR« -S^O 
1Q»0 
40 ag* 
I»0 
2B *g. nimtir# 
q 
0.4 
S.0 
4.*0 
Si.*S 
«0.« 
€0.0 
T©*0 
82.8 
61.2 
SB#8 
SO.® 
SQ*8 
4»..« 
«,« 
SI»I 
49»,S 
4i*s 
59.0 
S0 % LAHLMFEIDA 
5*8 /- XTTMBLTION 
3.g iHJlifeitl©!! 
I2.I X a&tlwmtxm 
17.0 Aetlwrntion 
1© mttm&t 
1® 
T.4 $ IITOLFEITIIM 
0»9 AETLVAFEION 
LO 
lo mfSmt 
««i*lival#»t aegtiwfefi ©niy |.3,.s p#f» !!««% ,@f fiigs ttiiwiiii® as 
wStfe a 10,1 p«i»- fsr «.ii #<imal awonBt. 
©f mm wtciMljBdii portiQa et til* «jitwse%« i:j®ia«!il analysis 
ej-oirM that a S& ag. #? wl-raleiife @f fete® ©xtraet ©on*-
taia©4 1.03 ag# ®f wtiil# aft#* IS tmvirm of rlialysis 
•ft ts ag# #qttlval»»t ©alf •0»S4 'pg, ©f iiltr#g#a. Aeti* 
v m t t m  OF ©N*?®# PIP«F««ITL®B w m m  m h m e r m ^  w i t h  
0.001 M. ©®A©#AT«TL.©AI! «.F ©R GLTIFEATION#, AUDI IN 
«a«i.iti#ii a©tlv«tl#m »«» with « 0.001 i» eoiie#ntr«ti©ii 
•31§*F« 
of Miagwa#«@, l®ww»iPg «8 1® ia f«M# XI.III, waig# 
of thimim tmm. to 2.f«l |nif ©#»t t&r fh# 
fft/rioat tt^,{iitioas w«« lot wii« #ii«^ to im p.^ftlealarly sig--
AI3EI«.®STT» 
f*M«. IMII 
Mfmt mt Ci«»p«aii^g 
m, A STT'WKET 
t© Tlii«atii# 
lotiifstioii 
|(«i» ««at peir ©«at 
13,.S 
O«.0OJ. *# I4«« ».S 
O.CKIl' 1* IS.».2 lg.6 
lHjt 0»00l *• m m b  24*4 
UlatSthion# to,. •©•OOl 0 
,0.001 *» 2e^7 
Wli#a tti© of was itaalfm#fi with a 
®3EtF««% whl&h ha4- to««B all#w«€ %o- staiwl ©*#1^1^% la tli© i®#-
lb©3t|> aetiwtiome of li«.® mm& tS#4 per obt«iis«d 
wifeh. 2,»S, 5,0 ana a.0»0 m 3.0*"^ i« tons of tli® ©oi^ oimd# 
'FL» «*%»«©% L»'I SET L#«T AEFCTIRTTF TFIA'FTAG TL»» EFECJRAG# P«'I*L©D II« 
©vl<|i''n6®o by the fuet tli-s.t it €kmm%wqjma 3@#1 p#F o«nt ©f %!»« 
aftilf Willi# » fe'i« ,pr«irl®«s #iy aa mmsil nwxmnt 
pm&mm6. 39»4 P#-- mnt ^ TH# miiheit 
a«gre« ®f 9Mt%vm%%om o%«»rr« Sa tfels mmmrlmmmt ©oiali. profeatelf 
»1S8» 
mt m meemmtm t&r hf tli# fmdmtlm. toy of diralfid® 
lliiEaiie® fowled % oxMstion of mlfhYMfl gmupm d-ifing fefe« 
P03PIOA. OF ETOF^AG®.. 
fef ef«t€ia® aad glmtathloii® eo«ii b© 
#i mm m- lacile«tl»n that sulffefdffl gr^mipg of tli« 
f©F l%s aetloii,^ *#*•# teeing salitt i^Riiidd in th® re^©#<i 
sta%« %li«s# mmp&mMmm for tli® iaportaae® 
of eulfh;rii»yl gr©«^» te tiiia*ls,««« *%« oMaiiwai, wli«n. It waa 
fomtd %h.mt phmflmeTrnxwle ehl#ri-i»^ ©ossiil®*'®^ to b® a hi^ ily 
®p®®l.fi© inhibitor f®F sulflifdryl 
«»4I' gf*oaps. 111 e«tte®iiti»#tt©as of tmm &»% %o 2 x 10 M. pro«ttt®#d 
fi^ a 78#? to 8.i«S p«i» 6«iife iaMtoiti@ffl of %ls« «riS^M# I® 
md 
mmt'her m 0»1 x li 1.# e#»e«it.^atio» @f ph#»jl* 
CHLNTLD© IS8T«I®TL@II FI^A 100 P®R 
e«ii 21..5 pmv e»iit« Wfeea ef»%®Sfnt ia mmG-mmtmtlOinm of 0*1, 
W4 l.«0t 5.0 ftmi 1CJ,»0 X 10 • .*« w«t mm»§. t© fell# pite««tyla®i'ctii»le 
tliisstis® €«st«etloa »f IS#*?,, 
FTND 20,3 FF#!* ©#IIT R«SP#ETL'R«LF m m ®  e h w r n r w e d m  ALTTOOMGFE 
till® teliifeiti©!! w&« hy ejst#in#, fcb« very faefc 
|;h»t «a'©h m hif#! was wifefe 
FRIAT •SWLFHYDIRFL 
gFoaps w«y@ plmylsg aa S»p@rt«ixt »1« In thlmmiaas® setitm* 
Poll«wlit|| til;®®# fiwt lJidieot®d ttet 
wem -««4« t# #®t«iraiin.# wli«%li©i» gi»@iips w#f# 
•SSENTIAL ©MTPOSENTS OF TLI# pmtmtm SF ©F TH« 
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w©r® tTOftted wife'" v«ryl.*ig m.mo'mtm of pli#iiflB#irew.rie er.lorid© 
®Ena of ei-stelBe, «ad, th© eetl*«tla|| mtimt of fch^s® ©xtracts 
oa ft dt«Xys«'i m.'tftm pmpmwmtlm wltls feltefe of 8.a 
asomt @f xm^mnMrnA feeilei ®*fc«et» Flv# ml# allQiiots 
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f la sits, and « l^©ride «iiff e^st#lii« w®r« added 
ms Eho»a Im X1X¥« Aft#r dilatioa to 10 rntmg and aajtist-
aalit fc© pll g ml» w«f« t#fi%©r' for ability to 
ACTLIRAT® A AIALYS«« EIISYTT# 
fli® wmnltsp STLETO GLT?TA 1B FF.'BLT XI*I¥P. SLWI t-h.® addi-
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t;h« et of boil#u mxtvaeta trcmtM 
witli lo'11n« and wltli c; at®isi« was JefceKtliisd# It would, to# 
exprn-Qted th-at If »jlfftydrfl gF'mtpa w«3p® ©sstatial for tte# 
aetiTOfcian by l3oiX©1 t©dln# by -wlTtum of its oxidla-
Ing aotidn ©a f;h«@e gi^ oiaps#' wenXA re&ic-# or fl»stTOy th« &&%$.-
iratlng alsiilty fif smsii »3efcF8.cfes« lo4lii# was *i£M®ct to allquots 
o,f s '.olle.'d sxtri^ et In asomats o ufii to 0,E, a«4, 0#G,^  0#8p 
aad 1.0 fcia®8 the «a0«nt t-mQuiT&  ^ for tltratiou of an ©-ulva* 
lent iaioant of tli« ©xtfact# ifisf©i»feiiiat@ly ioai.n#»t;r®&t«cl 
«xtpaet8 pi'oc'iuceei aetivatlaa of %'fa# dtalfsed «iiiya«, wni^  w&» 
not sigfi;lfie«stlj 1@8F h n tlsmt of tli« ©jstyaet# 
Th<i resiilts ®f *- is ®3cpsris#3at., gi«.a In T.mblm Xl»¥,, siaow ttoitfe 
thf> extracts witb 'b©fcM iocltii# smi ejstsia® proiiue^cs aai 
©ffc-'Ot set taaela different froia tuat ©f felie extracts <Mily 
with ii0clta#» 'I'hepftfoF#, Blnm mo re®!, infliltoifelsa was prodM©®  ^
hj aG-:11ti0B of l^ dla# In es# ©.'ins®trafcioas, ao eo»e'Mlions 
p«gapdiTig eyat^ lKs reversal of loJiti# lishibit4oa eo'«ld hm «ti®* 
A s#®oiid sliillai* #xp0i*iseiit.|f thm r«#alts of wM.©ii are 
also g own ia, fmblm tIM§ mrwei. -fco e- f^lm tii© mhrnre result®, 
I'fce a-iditlaii of nn to a 4ialja©d 
e-rtfya© pp®ps.i^ atton tiie"«*is.ea fc.fe# a:#strii:@ti®a of from 
12»'B to 20,0 p«i» e#nt, an ftetifatlem of 56»S i>#r e®jat# *ih© 
d«*ti*ii0tlcwfi %ipoii afMltlen of t:l» iOBlifs.# tr^at^ -d 
'"/-sos® witli feotli iodiae «tt«3 eygteia® mngM 
fs»c«, 16#i to 2n^Q pmT c«it» fli® ae'timtlrig ftblllty of fch© 
"bsllsf' ®3rfer«,et« wmg 110% bf th# mcWitidii 
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ic# lodiw# wa» Isf -fcltfiitiiai ®f mm 
BUmtot ®f tlTt#" lioilml- «3Efewte't# Cv8t»lB® it«# acid^d i» 
wiaou'-rfes to thm 
mxtm.ct'b *.©f» treated, with larg«y 
©f i©aia«, fcti,# setl-riitlttg sfellity of %b# extract wa® 
sigplfieaatlf rm-dumd ,^- fmhle IWI Bhm& tb.® r«mul%B of aa 
»lEpepi««nt Im whieli actlimting ©ffeet of s '.•.oHed 
witli I %o 5 ttis«s th« fit ioxiiii®, whletk wmm f®-
f©i* fcttFttieri ©f «ts, Q^-'.ux-v ilmnt alinu t^ &f th© ©xtra t^.,-
«i« At til® sua® tio« oth#  ^ porfeiena of th© ©xtFact 
if#r® witli wmFiPlsg •awimta of ©hlorid©# 
f'ii# .adiSlttio® of s®»v®<s %•© mm pi*o t^ie»a 
bj tti# fc l^led: mmtmmtm hmtm t&s.t «slilblfe#a % as 
poi^ ioa, ?»*. «»«p% f®r til® eo»t«tBing tli« iiit^ ©«t 
©f t©dim% %ls« ««« gip^atei? 
than tfeat &htm%mm4 with, tk# iialy»»i alou#* In @©»tt®8t, 
th# pliejifl»«r©wrie eiil.oiPld#*»tpi«t-»d. #aifei»ets,, m-Kmpt teit tii'it 
®oiit«i«liig %li« lo«#8t #f III® aefciialiy 
la to fcHia s#ipt.®« of mxprnrl* 
««%» ttial; t» « mm&jm* 
lf©w#ir#r  ^ i% mppsar® ttea,% %im m-etin-stiEig a'fetlity of too41©i 
•«3Efe'r«-eft is not <l«pt«aiS-at ttpea ©ulfhydri'l 
©o«l>®it«ds» If wmAmr tUm (©oii4ttt9«« ««p3.©j#<! feT lociin® .tt 
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vmting b©il«d «%*««%. i#p#»dii upo®, th# py#»®iie# of 
%hm ot em® ©f iod-lis® 
t0 a to©H«i w«iiM 1» %& Ammtmj m slgnlft-
ea»tly r«i»e« It® aiitimtlmg ability# la e©a%»st, tti# atMl-
tt<m of -as aaeli as foar t»t todla# flli RO% ao^lmtely 
Amatmj f&« a«tlvafelii|| mhtlttj of smete •«» «3tt'r«e-t» "I'li# i^r^ciMe-* 
of aetS;vltf pf*o^atte#fl by aasmfca of l©<iiii© g«at©i* tljaa 
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o«taisafel# 0o^«iiiA® of %hm mxtW9M%, or mmj hm to 
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#EtWtOt %® mUfS® 
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 ^ fills m'mmmt of i»4ta« -was to th# '.fflotiafe of 
0«OO1 »• l©4in# F«aa®#a % th# boii««l #3itr.4ct. fh® 
l0 ,^ia# si#4itl#*is r#piWf0«at t»o to fiw felsi® 
tk» sm%%®n9A tii,# mmgammm' S,« hm» hmm found tm 
'to# -aa, fm A ©f ®xp#.|»ia®ats ««i»« 
tUmwmi&wm mnA%Mi%*4 i» wli«th®r fcM« Im, 
wa« fch® t*mtm of tfc# mmmr cl ©r wmtimw Ifc® 
aefclon was p®rla»:p« m -mn^mprnttM #«»• l«.g«a®M was prmmmt 
to eii^  f®r a mtrnwrnimmMm m « 'l^ ileci «xt-ra©t# 
fw i^t'lag li.»5 .^* ©r t«aieet#d tii© 
pr#:s«ii®® #f «§• &t -mrngmmmm*. 
fhm mmgmmm wmm e«yrS#i «m% ttslag th« 
a#tti#d of rt&tmr4-e ib0)m i*hiw%f »!.» of %li« fe©il0'? ®3t%pa©t wa» 
«vmp®r«t#» fco tB a pi«tSj»» ©weiM .^ was 
©ff ana. tti® ®sli®4 ia m f«.3?ast««« fli« ash wa» 
to s nitl SO «!.« -©f 35 p#p e#iit «tilf«i.ri© 
a#tcl ana «v«p@ra.%»4 %o €.i^ ®8s» Aa «Lddl» 
tieaal IS »1# #f ««.M w«s aari tli» #irapoipa%.i9ii 
mpmmtmcrn fh« fesiim# was tii« to a,ppF©xliast«ly g-O 
ml* ®f a ©f S al* o.f SS p©f» ewfc pteoaplierie weld «<1 
4:S' »!• of w.ftt#!'. fill,® «s '!»•.%.#« -caa » st#8» hm%h 
fQW asi wa#i«ii infe© m SO- mlm fe®«.k©.-r* 
•tpp.wntl.mfttei"f 0*.S 9i» Qt p»-fc8is»l*i« p#rl®4sfc« -w.«e a4fl«d aa i^ till# 
»©I«tl®ia -w-ttl wjiiMs* this ®o,3la%A«s 
wa« fc# « m «Bii riiiii.t®d t@ 
•©In*# with th© ftllttfe® piio»pt»fle aeStf# 
« te3jR»k ®f %tm ptosptiOFlc ftctd,. whieli wm 
mBmd to adjwst tfe# El#%%.»S.*jaffi#.r*©a to i#i»o rttfe 
Fllt«r it,, thm -msAiug f©r tto# %mM&m aolutloii 
imm m .pFfwrloaely eotisst»ast#<l eallbrttioa 0«rr®« 
tQ %hm a«tt'r«tliig this a solw« 
tiGE ©f ®«a0iii0tt« ©hlorii® wmM a=.M#i to amemts of aa 
0oiie#is%'f«tt#ii ©f aftagim®*# im Wm As nhowm 
%j thm a.a%« of fistoi# iiaiig«t«# h»cl a© mfimt 
mmm at %h% lm«r mmmntmtS0m@ ©f %li« mvfjmm MmmfiTg th  ^
mMMismme mMtimm tm^rS .»©% fy®sliiy prmpmrmfSf. mnd It was 
pmulhlm th»% til# mngftaoa# torn Mil %«®ii oxl€i»#c1» 
was bf* fhls vslm#. 2m&l x 10 »g. ©f ®ang?ia®s® iks 
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siigM «.f msifm mtm&tB pmpamd fmm 
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of mmngmm^rn^ tlth m f^:mt&m%mt%.m #f S«2S .x 10 *. fh© 
- of tt SS mgrn ^ &t th« fortmr wmm inermam^ 
fmm S4#0 to 3§m.4 p#*- ©«i%, as of 7m% p&t* mntm i'ltli 
mm •mmi mmmt &f m mtwmt of pmpmrntim II-IM-, mud iritli 
mmmgmmsm In mmmntmtlmm &i 2 x 10"® %«• 2 x 10*'* 'thlstidEBii 
cltifcpuottoa of imm SI.! t« 52*S p«r w«a ®fes#rir«d» Si®s« 
t&# #jEt»et it#«lf a»stf^ f«c5 4i#S p#:F @«t of th® added thieaia#» 
tfel« lii@r«a.s#cl ia tli# sf iSiiig»B«s« Tmprmimt*' 
®d aa setlwtiOii ©f ©nlf t*4 tu S#6 per mm%* 
fh# acttvafclng aftngaa### »oi»# obvicme 
wh t^t 4ialf»»d w#fe «s ®vid#ii©©4 fej 
%!i# €«fe« aliowi in fsttel® XrVill# In all of %li» •xp#y,Sia®rit» repsre-
'h#F# «iaR.gftii»«# •«« pr#8 n% $M m ernnmmtmttmn of 6»SS k 
lOf*  ^ fl», «d TOsmlts shew t&st In thit 
tifflft i® aa of tlie th# of 
isstivatioB w«# a«r«r gF#st eaS la ©nly « f#w in«%aiie®s irae 
netivity f#s%©r®«! to ef %li« mdialfavl mi.zjmm  ^feh© ttddi* 
tioa of sftiigiass#* mkj ladleat® that « faefeoF 
oth#r mm^mmm ia «Rci asf «1®© 
to® imtmrpmtmh as »@aatiig that aelivatlon is aoij-  ^
BpmlitQrn ti» fc'rt© tend ftto# fallar© to i«-stor® iBlfcial 
letivity fef- ii«»gwft#s# tt«lditi«ii p*y ft# #i# to ctMt«-twpafci«m or 
o«iae.tt@» of gr#»ps ©f iioit-<lialy«afel# 
f^ eti« iittFlBg th« p« i^@d ©f ainlffta* 
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®f wmt0rm Wti0f>-me m, ©f mtW'-Atmd teoil#'? pro-
dtte#i m §B#Q p«r mnt as%lw&tim ©f a dial^ rt^ d. mzyme pr#pawt-
tioiiif Mtm&l fmciim pmdam  ^ §Q#t f>#i» emit 
taiiiMtim .md the feixtasisl. iamilatel® 26#4 pmr «i«sfe 
iabtMti®a# ffe« eo«fet»atS.« ©f tit# two tetamsl fmetioiis 
p^miumrf aa mf 4#»S p«r e#a%«. Ih# smtnam f&r this 
imMMtim. m%s m% «ppap«at|,, Mt ©feri'&asij m& iskt'mm&tlmt. r#* 
gaming mlnbXH f^ nf t^ # aellmtiag factor ecmld 
to# stotmia®## 
la 0#f%ai» of ths mt%m4 «3ft«ets, ^w%lml&rlj »ios« 
pmpmm fmm .a tip®ii 
t© pH ?«4» Al%lsci«igfc at first t^ tiis wmm 'mpt In 
fer tfc# l«t«r m mftm% wt-m wtcJ.@ to d#t#:r» 
aiij# .tV:# iia%#fisJl pQ##«t®»d 
tom 0fi# p&rt%m ©f sti«li «i mms mn%w%tmgm6  ^ sad fete® 
a t^tvattoo. •p»€a©#d fe@tli tft# el#®**- d«^Rtst« -and tli® 
in mm mmml mlxms mi ^mprnmrS with, that of 
%h0 ^xtmetw ffr# d«#Hii%afe« mmd th# non» 
e®istrlfttg#d pertlcBi %©tli aett*«%#4 « #Rfys© ©stMefe 
to aa #xt#iit of 38».4 p«r tli® f>«mMu^maMlnlng. 
B-olmtim pmdmm4 17«S pm- e«a% a#:tiir«ti«m» It 5i.pp#a:red 
tliat-tij® feoll.«a «x%pi4Ct could fehls ,i»8olmtol« 
to faeilitmt# its m««# fh» pro4tts®a % 
fch« m§iAm& WMB pffjfe«telf 'dii'ii to tli# faet^  tliat it wm« aot 
watiii&a, l3at s«r®ly drmimM fj»®# tram tls« ©apsnaatant liquid# 
-I."?-
In m IS-*? pe-  ^ <i®a%. aetiwtl©i» was. pm» 
Isf a ainilap <l«iiaii%s.t©,. wtitlt tli# poiptiom 
of th« s«iw ©utracfc pr©iii«»€ tm%j .l.i#S ©«»t fketlirfttl.?m« At 
th# 8a» tta# tw© o.f th® tiafH.t@r#<l #3Sti»aet at 4«2 
«nd S»i wm% m-&pow&%m4 to tirfmmms Iw mn mir-mtmnm. and ttm 
pe®.ii'M«s r#dlss©l'«'«r! in. #s|.aal w&%%m%B of mmtrnvm 'thm sQlmtiom 
obt'9in»::'^  fTOa a €l«li2«d 
ail. &£ |.i«f |»@f> ««at a« mmpmimrl wlf.h t.h« 11»3 aad 
.l.S.*? pmit ©#at aetl'wmtioii.® wltls. th# }5©3»tl©n» whlcii w«r# 
Rot «Tap©».t#ci» ffiis gwe. ftar%h» that tise eetiiraiN' 
iag eo«:po!i«»t 0f bo.il«€ •xfermet p©ss»i##d a hi:gli d«.g»#« of 
sfcatiillty. 
Mter wss fetibfel#?!. th»'-5gti m 10 ®l.». portleii of m too41#a 
#xt».ct at pfl 8.»6 f©i* 40 alwt#®# fli® fc«tett #onfesl»,iag tli® 
usEtwtet ws.» lc®p% la a ©f wmm mm%%w at a trm 
SCI to SO a®gi»=©#®.« -1# pfod-ieeJ t5»6 p«r e«at 
aetlratloa ©f & dlaljseci pr»p«r«tl«ij,. whil© >m antwat#;.! 
p©rti®» ga*» 34,0 p#r m»% ftetimtidii# fhlftklag that th# la-
i.etlwtiem sf « b©tl#i pTOdme®.-' ^ mn 
©Ikalin® pi, aa d#8«riti«i fey SenlsNSk ftnsi wllitt toatf® 
%o tf-'B Ima of 8. wlmfeil# tti© tufee eonts-lRing fche 
tooll©..i e,xt»€t bf oa» an mcmn.! wlim« 
af s3.1 W» hyd.t«ehlwl« ®cid» Mmmm  ^ tlila aft#ie* 
3- Seal«teij» lU «• «isl Lt*e-i*sicif>«, ft, l«|t iiiipaM.i®lx»d, 
** ISS**-
%© pn *^ 1,4 pi?odme«ii m SketlmtiQm of aialy«#d 
It mm% li® hmmmp %tet s#al,i!N^ aM 
m *4® % « pliotphat® «3C-
of a €#«i®#a%«4 pmrnw l&m% mtlvltj iip&m tooiliiE  ^ at 
mn alkaltas pap whmmm e»# *«€» fey a m&tmv wa& iraiefe 
,iw©M aiid#r 
mmrrn m iS»? p#'»? ®»»t sw?«ia©t4  ^ @f w«« obs#rf^ 6 wttli 
m tellM at:i« % mmtrnw- of «a «@®fcom«N-
po»f€«% wM  ^Urn  ^ mt 0 8#S in & h&i'Umg 
wmtm Iwfc'h t&w 10 fMs fe#at«<l «il-y 
4*1. 9# «, €i«l:fs«a ^®i'#ae ••«» #t|t3»l 
of sa •pi'&tiMs#?! 11»S p« f^ e®n% aetlnpaticja# 
I® ttm&m that %li# aettiratiai 
tmtmf «»8 mot mmptmmlj «t «® al'&ii. ia# On 
t1a« #%1a®F »&»% It «ppiti,f®-d ta to# «% twdh »©£€ «a.a 
•Ik^alUa# itt »@a -tm^mwrn^um smd ©xiitsiing eoMitissew, 
m« mrnmim .^ fef %!»• %ti*t itttl® aetivlty ws l,«8ft upe® 
S#!r«F«l adsQi^ tii* pF##©.dit3P«» w#f» al«® in « 
%b# m%mm ©f feliia fa@t#r, #!>' la 
%:ll# flFst #ip«fla«li% » «%»€%., fN&'p,y^»®S.%lii.g g'S ®g,* p»w 
»1« 0f *«:« oil aetl-iFat#-! I^ ©al«o,,. 
«« p#yti« ©f tfe® mt an lat%4»l lil 'Of and « a®«c«ii€ 
at «. piH ©f f«S.» 'Til# e«lt«s wmm wmmh^A with wmtm ead th®ii 
witti m of t p®r e#»t :p©%Raeiw in 
0*1 hya.»slil,#Me Mmm- la til following 
tti# elrnt# wa.« ai2,mt#a to m ip©lw«© mffmlvmlmt fcd ttmt of the 
rntrn-ctm^ Attmr a t# ^  *?»#, fcfe# acti-ratitig 
atellitf af riltfst#® «icl wii® i«t#»4ii®d: fey tmir aMl-
tl®a to a 4Slmiyii«<5 m&jm -ani mm^mA wltii -fell® aetluRR-' 
tim pF«#iie#-  ^ »a ©-f tm 'feolled 
this |t#i«i p»paip®.ff 1® tti# fiisblm tislBg tli« 
ltetff#t- ©Q»t«l.-ing «©#!« teifc ia all of 
%-|i# f<all#wiag feb# «f- ltti« a«f«l;0n.@» 
d»sl0®«t®fS wa® atd# wlfefe watw to 
©atioa ®f th» mlmt'Mrnm 
falsi® mm mhma t lm mml t s  ^mrntrnd  wfetn ftlie «©ttvatiBg 
WMB wi%li m' dtely«#d fsxtraat,. 
ing gs sg* ai» ©f Aa «a©as*t ©f sa 
P©fti«Na d««tfOf#ci 41*f pisr #«t. tii» mMmd mimim* Sine# 
«tialy:»i« of tn© mwttmfi ©tit at th# ®s»® 
Wlumm tmw %li€ itr# tit«liAcl«dl It 
mpp^mmd that w« i» tn® pwmrnmm of's lii^  -@ofi:©#»tP5ition of 
mtlmb-, mgm faoter f©r ••ett'TRtlm w«« %®i»g ad®oi»l»»i 
by «fid trmt %li® imiti®! fS ©f tli# seMttoi M& net 
*%©3»ia3.1f tM aao«% ©f 
mm m#'ttv«%S.iig faefe#r» ffe# mv^im^ 
%lo« of th® »»«! ia ttw •OB-® QRs® pt*odiie«<-' 
metlvstiTO tli«. tbat ©r aio«% pmrtmpm inalmt-* 
in th# am suloste aM m. «a%lc«ii« ®etiirat#r* 
fb® mmtti&m of a&iiipR### 414 wit. hm-mm mmtowm tii@ aetlvftfeSiig 
aMlitf #f t:l» 
f 
tmm&lmm mtlmi 
Witli e.£S * Mm i»# 
te f&isaUi# ftoiaaia® 
R3stm#%-
p«ip ii*mt p»w Qm% pm mmt 
Wonm »•« 30«4 S.S 
ii3E%.r««t §0*2 .@0»  ^
44*3 S€-#t 4t#.§ #!•§ 
 ^€«.g 
®«®al8# 41*S #i«.t 4i.9 5i«S 
Itfi 
w«# • ts,f 
4S*®. f m  
.p8 4»i 
D#«-«l#© •fllti»iit%. 43»B «S-*I 
 ^ 33.f il*t 
'f •ll«a%#». 4?»,t 8»».i 
^ f»3 
'Csbl,# & mimma of two ^xpertwaafcs ia 
itiiiifete wmm :©s-f«ri«-i out sfllJi a MB pmw •©«% mM%%m &f 
pO'tm««lw elil®^4® is 0«1, 1, 'ihrn aetiKatisg 
of til® w»» %m both &t 
•JCpet-'iffWtSp 'fli® ia 
&6tti mmmrn ^&msmA mm ft»i. t&« ©f 
itltmMm «»d a, pstw ©«»% of 
tli« tfena iSM ©itMei* feit ttm Ufa® 
»o-t rii8t0:r®d: fe-« An @ia»si»atie«, 
®t %l» tea#- gmpUm sMmm im Figatip# tjp, that tto» 
teeF»a»« is a f^eAvitf #lw#«r»a|, wa» ftd€«d t© 
tm ill ®o«Mii«ti«s «rt%h tsfe» -mmlrn 
wmm »o% tfeaa tli«% -m^fkm. it mlmm 
wms ad :^«ti to tti# m- whm it wmm siddsfl lis 
e®«blfiatl)« wttefe ttw rnxtrnrntm  ^ fiii® woiiia »««» 
fee t »t tli« «.4wf%«i % »«€al,s® wms mot »aga»-
®®.«# in %ti® .first ©x.p«:rla»»t th# miiattiiM of e|ret«lii# t© giw 
a 6 * 10**  ^ mmsimtmittm «iM •»#% tli# astitrity ©f 
fhm 
m 
t)9mlm twmmmmt. of Bollmo fetwiet 
wl tfci fS pmw #«iit EC I %n 0#.i l» BOi 
with 8*g§ 3£ lO*  ^i, MB. 
%& fMai»S» Vhla«ta® 
PiftlfS#€ 
©«fit 
1 
SS«4 
latfHiattd isoil^  
St«.S 
mmmlm 3#.»4 
4S*S 
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S3.4 
Si«« ifI 
^8*§ 
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BmB 
m*4 if) 
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S4.f 
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i?»a 
Woa# g7»g 
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m*8 sfa S7.0 
t4#S §•« ».s 
24*? s*# 
50.0 i»«s 
 ^ is th4» #i^ ®,Plsi«t •«%»<! 40 ®g« 
0f .pip#pa»Rtl« Ill'wMa#: fM ^  mm t® S»i 
Tti# p©?M«R #f ttiis ©Bifn# (immtrnjeA 4B*S p«.ip' #i»% #f mm. thtmim-* 
 ^ fto# b©il®d mrnmmt im tliis mpmumMa SO IB^« 
«f. lll-li0» »# ,^ 4 m» to 4»S 
a»li«iy##i. pm^tm ©f %'fe® »asf«« 
?»«S p#f ©©at ef tbi thiM-sdmrn* 
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E-luate + Fi Itrcii-e 
Untr'd Boiled E.X"trc»ol 
Untr'd S>o\lecl Ex+rcic:+-h-Mn"  ^
Fi l+ro-fe-
fil+rcrhe -t Mo  ^-V 
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ELlUa+.e-H- Fil + rafe 
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Yli# wm-m n.lm 1» th» 
ettt% ®f thm aetli»ttof mw #f • 
ll-iOCtei., g*«.d:% ill# #3C©^ag« reeia 
i» lt« hpl-«ig«i. fuwi, «ft# mm% pmrndnv^k 
w«« to feltftt W'td ta til# mud tli« 
witfe ti8tSJ.3L#<s «*%«% wmm 
mppif©adt»:t«l.f f gBl# of fli« Aa #jEafflAm%tOiii 
0f ff«M# IMtt^  wMeli m #f foa,r ««i@li 
««it% m4 %m %9W fS?a.pM t «il lOp. tim% 
%^rm 1« « !.#«« @F #«# mt m^m %|F 
«f tli« #*tfae% wftli a SI Kg*. 
-mi «»«« im. -feti# 
t#tS a .^ of' •» #cm«l «»©««% ©f %ii« 
rnMm twmWumM wim mmtmtm'M mly 0»Sf 
mg* #f nitf©g«»* A® «««»% #f tl# 
&»®«8 »g, •»!« #««l€ t-0 tHat 
wmm «as@rlNfi « tlis® Aaberiit® 
*i%h 0«1 1# lifdf^ c loFt# asi#. 
Th« ««i« iwM#  ^ %© giv®; « 
*4 
®f #,t§ IE 10 ;l-* wmm «iail.ai» t© th©8® ©fes#»ir®<i 
tti ®3ip®i»la«tt%»« fti;# *dat%l«a «f «»«ga»#8® !» 
e<»aifela»feii« -witlt th# Aali«irli%# iuim®®<4 i»©r«n®«d 
•^ •fcivatlffla &i tH# thl® 
immmmm wmm wmt ^mm%mw t^ a tte« iiw-r<ia.#®i 
»®t,iwfel«a ®lKi«iw#a «ti« Biwgiia#®#: wn# rnmrnA ia eowbiaafcia®. 
* ywmrnmtm mm. mrnirnl m» 
»lis-
Wmrnm mil 
Trmmtmrnt ©f Mtrmetn 
t© 
M'&u®" 
fB «.»t 
loa# 
li©43.«4 
Wtl%m%m + mlm%m 
WmMwm%mA totl»a 
pme #»»% 
4S,f 
S# ,^t 
#S.ft 
«8«S 
.Si*§ 
4i«4 
S6«f 
St»S 
to#s 
gl»» 
g4#t 
is»s 
30»f 
S4*S 
16.t 
14.6 
mt'kmM.im 
-wte-d ihMk 
s«s 
.t4,8 
* 4*4 
S.S 
$M$.aai4RS 
m.mB 
f»4 
§•§ 
®»4 
•30#S 
-3t»4 
f!#:r #«Slt 
Sl.,t 
S®»4 
SS»S 
SS*3 
Si,4 
4S«4 
3^»4 
S4«« 
SS»0 
tS*8 
S®.*® 
S8*t 
•i4»S 
i®«s 
l®»t 
1E»® 
Si,© 
I6»-f 
g4«a 
is#f 
11»S 
113 wS 
£6.a 
f4,»@ 
S®,0 
#•4 
44«# 
il,4 
- If*# 
8 
S 
1®1I«4 ®«t3P*e%.^ . SO .ai||«/*|:#.,|^  mt 'pK 4»S. .aa<i 
pi f«S «« 1© #3.m%4«» « 
€«®tip©y«.a 84»t .p.«p etat ©f tti® tMiamis#* 
S©il.«€ U-t5S,» A4«#ffe@'d «t  ^fmQm 
with ®#1 *• m%m gS »f» 
•qai*# #f imw anily®!#,# to <Stalf®i®# 
«xtr«e%  ^ SS XI»2t56, A€®#rl»#<l a.% -ra. 
Wttls. Qm% HC1» Wisdlalys®?? «fiS^# e3ttl%«% 
SS#S p®r ©«st €##%s^a«ti«ai, #atl l«SO ag.» ©f ttifci»og«e 
p#F iS as* til# «x%F'-i.et mntnimd l«iS sg# 
mi p#** tS »g, mqrnlwm 
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E-LUTIOM \A/ ITM 0.\ M. UCL E LUT VOM W \T M 
F"iG;i. \0 AvC-T" WA-T VO K1 0> f=" D\A^UN'ZE.O El^^^•21"VtMEL E1XT^SAC.T'==> 
e^OlUElO E.XT f^A^C-T-S TKEAvTE-O VAy \XV4 
e>E-T2LlTE: \¥e-lOO-H 
with th# #aitimet, mr 0mA%m %hm «e%iirmfei<m 
tfe« iwS€ttio»» mt wm^wmm  ^ «!#»« f© tfe# «lml|rs8f3 
thmwefmm.p mpp@Tt %hm h3p©%lx«si® 
aayi# tB: ©©i»®@tS.« witto %h« t3m*lm «iip»piMtafe%, 
ttati m 'Witefiaip ttian .i»ag«»®s®, is 
pSfHUallf at tm' %hm me.ttwnti.i>g nMMtj of n l»il#d 
AG«IA, hmtmmi, WI« FH« #!««%« «13N. 
i« th# third «Xfr*Ftej»»% ©f fatel# Lfll ©alf 
t, aefcl-vfttliig afeiiitJt wlAI# tfeii-t tliE« 
ii»i fTOirtti pfmm4 %•& %« 
i pm%%m of >% f8 €#«erifc#:a in 
tti# #Ep®i'i »at #f t«W« Wl0: wm» fmBsmS %hwmj0i & mlwm 
eoa%tii»tfif. ftmlwirlit# 4»B, tli# iwalm, .«s4 tli« 
©®li« #lat«a with i ,p«r mmM »&m'mmw''bomktm»- Whm tli® 
Aiifc&rlit;# tt%tm%m «»fi #!««%» «r#r» ««®d ti mzjmm 
mmMwmmtp wMmh t0#l p#F #:«at #f tl» «aci#d tMa®iii® |^i 
mm ®tea«*v«i* ?1e# #f tti« flitMt;® d»er®«s«it 
Um %h%tmiMm Arnrntwmttm t# M»8 pm 'mm, «n of 
fHtF Gm% wfeii# %li« €.««%# pyoiHe«a eii iidi.lfelt£« of .14*0 
p9it mmt mmi ttm tm m SmMMtim of 18»'7 P»t 
stii@<® tiiMMIl©». was ofe««f«ir®S is mil mm-m,. it wa« ispc»@«itel« 
imm p«g« IS# 
E8 Ait»©fl«€ at pR 'f,©# 
with so e#ist KC1» pNi€ipltmt« 
la «pei& i© p ?»4ii WmMm]kWB«4. 
mnym« exkm^t 8f»»0 pif mmt of feti# aM»# %Ma»ia«» 
tO' of »% m tmmmmmvj im 
«0tivs%l«, wmM l>#iBg mmmmA "Uf thM mwim* 
• Is «B0tii#3p Hi# mttm #3iiii®ag«s j«®ia was wasltod 
twl®« « S p#i* e#«t TOlttttei #f olil©yl€® 
fef « S p«f e®iit «©lmtti«i ©f ii.«l€» Thm &mherl%tm 
wm thmm ifa#te@a wttli wkt^f mttl %!»• w«#feing® gav# so t®8t f©r 
#lai©Fl«® 1«« tfei® *«8' fi«i« tm iataiNi eoapl^t# a®%iir«t;ism 
mt th# wi %# ia»of# Its fe®lag is tlfe® fo«« 
Flftf aJt# #f » ^il«d fNifPtgitattms ti ag* p»r al.» ©f 
#«'B pk..is#d ft eslw®. e@iit«l3siag 
tli© r««ta| sat tiwi mXwm wi#^ei wifel • f^ti# filti'-st© 
wi:»bliigs mvrn mmm%m%m4 ta »md th« rmMnm ©fetain®#. 
tu wm%m to glii© a m%M^%m F«p»s#n%iag SO mgm pmr 
*!#• fis® ms mm wttte i- .p«-r ©®a% 
metd ami th« litowls# was 
il«SQlir#ca, t» w«t#y to gi*» « mmmm%mti.m t© %tota% 
'fit* F«i«alt« o%l«li6©<l til® -esEiferacst; 
%!s# **l3e3rli%@ solmtlew W»T^# »€€«« %© a mzjwm &m 
glwmm tm. f*M# Mtllm- iwbsifltt# %h« 
ik®tS.irI%f ®f til# fe©il«a «it•»©%., mw^ was mot 
%- of %h« m mmgBmrnmm Whmn a iOO m» 
of %ii# #l5ast« was mMm i, wmm ohmrved  ^
while tl» mt m SO mgm i?yo<ti3«»d sllgut 
««%iirati0a» tli« f#salts tlist ttm 
ttm of tW9' »qslvs6l«ate «f tfe® ftttll#?! aid B©I: aetlmt# 
til# rnmfm mm tumn 414 mm 
fm%l$ mill 
mhmli.%9 Ii»l©c)»ii 
Witfe. *&jagw@«# 
Addition to Thiamine TiitmmiMm 
p#r ©«i% .fMg'r ©«it p#f «B%. 
»«m# M.f M.4 4*t 
Wmtmm^rn 
«3t%:ra#t|, !-» ai» 
4S*I iS»t 
% %g* 
m-rn^ mrnf 4»,a 4ti,i 
tlXtrntrng 
%m »a# 40#8 
m m* it.f M#4 4t#4 30«t 
ITO m^rn 3S.4 • S*f 
SO S3g. m»B BmB 5S»? M»4 
rilt'Fat# t 
•SQ ag« 
#f St».? •M#4 
Am©tto«r m# wltli ll»10a-» 
1 wi%h@€ Sa»t«ftS % Hhm «kl«» #aeli:a»g© 
<}!»• Pi¥« ©f t&» p«sttt mmm mm^eA witli »0 »i» ©f S p®!ip 
e#»t ifflitoal*!! % a w«sii #i%-li S p#p e#at 
fafaposfeMfle aei<i» ffc® »«« ttom wmmh»4 mith mm.%m 
«iittl til® ig®*« so fsHP isn dud ia»til 
t&# pti of tb# wa.a!i acj3.m%t#» l»@»e Tiiirfe? 8il» of a 
•*%»©% ftt fil 4«Si; m« a^€»d %® 3 %&• 
ffe® aimtiif# mmm ©ostiait©a«ly »tti*F«4 #aa fh® 
mt intervsls mtil af%#f 11 tlx®  ^was ©osa  ^
«t«at a% S.4» Thm w«« ©at# ® #®«md 2 
poftlQJi of th« «ad iigala mitvma until, aftsf 8 
«ljitilb#« fell# fl was ©oBS'tant 2.*2t» Feaovitig «3E* 
%•::# mlimwHtm m« wmmimA iritfe water aiKi with 10, 
8 »aci€i al. port ions of S p«F &mit fey€ro#lil#f ie a©fd« Thm 
filts»«%@ mfi Him# ©to-tais## wmwm to #qmal 'rslMeSj^  
«»<! f'ntip »ett^ «%iag mtfmt wltla m cSl«.lys«-d 
pr#pajp«tl«# fli# gtiowtt t» MX, l»dieat#d tiiftt 
th# ts Mtlvltf If th.«. mmtim€ was aot an gf^at 
».s with oo>l«wi p»f#©®r!mir#« WmMh-mrmoipm^ ttm mttt* 
©f was »9% %y tils 
. fatol# £11 •• 
Iff-lOCWI! 
©f. :S®11#€ !s3ctr«©t. Static a®tJio« 
Additi©B8 fc©  ^ ftoiiala# 
f©ii« 
pmit e«t 
W.® 
ii»4 
emt 
ai«l 
28#8 
lt,6 
#!««%# - 4.4 
gi#i 10,4 
Ja aildifeloa t© tii« aiid PemlBvi tr@afea®»%s of 
te©41:®cl extraeis, #fiait*lr*lng tli# i»e®lci«#8 ofetala^d  ^
Ijf ashing p©ftio»8 of %li« wmm tiNaa%«i ta « siatlaf 
It mm f«lt th«%, if tlt« of mcfclvitjr y#-
«lfel»g tT&m wmm ttt# to tli# o? a 
©ation, a irotetisii ®©ii% i to iitf tli® mmh feehaw iin thm 
8®ii# mmfrn Im th# fitmt 9mp^^w%.mn% m @3t%iPaet,. 
lug ImO ©f piwpAfatiett II-23fp w&m %o r^fmm 
IB' a 'platiaM t.ti» -mT^m &ti, mm3 a«lii»g 
©•&mpim<&a im a Mirfi® m% TSO-SOO €%g,mmmm lPt» r«sia«# 
w«a 4i8e#l.v«d isa mte®* wlVh m tm d»p« o.f dilute l^ aroehl©tds 
seifi mM®d t© «© 
a s©lttfel«a mmtmlmMg m tS of fhm orlgiB*! 
pf^ paratiM |i« la# t ,pe¥tiQ« of this m%  ^?»1 was pi®®#a 
tliro^gfe a eoltiMB ©daftainlr^ Afsb^flit# tit© m&Xwm. 
wft»li©4„ «aii wl%li gO p#y ##»i etelofia:®* «p®a 
t® pR fm4p, %hm y»llw-^ if«ag« In 
e©l©r a»<l m pr®s%itmt# stmlMr to of fe-iflc*i© 
HydroEid* tQmmdi^  W t^ aamljsis «f tli« this pr®-eifi-
tat« w«s k«pt to ®«isp«iisi©», 
' Ili« mbmn soIutloM »#"« 
f#*- ftetlvfiitimg em m #aa:^ «,, ar# shown 
in- f «1>1» iftMMti®!!. m« ©fe«#F»#4 apofi iid.<litl»3a of tl«i 
ash soMtlo% tii® Aab rlit« aad tli# 
lit« Th# »Mitisa ef »ii^ aii»se o-rt-reaa© t-hls tsahilJi-
Tmt th# #fe»«w©d .!» i%» pif#s#iMi« was not 
mhi» m, 
Aate© l^it« ©r Amh B^trntim. 
9%%h «:,g» M 1*. M».* 
AMitic®# to fM«iiint thlmmlmm 
mm.% pmw mmt pm pmT mmt 
»©«# 2€mB S-.4 
it«l4 
s@3.iiti«a tl»s i,4 t5,2 8*1 
Aate.ei'11%# filtrat® IS-*# Sl«:S iS,4 9,.l 
3.»*f • <li»2 
Fiitrat#  ^ lf»S S4,® iS#f 0»0 
fl» of tlMs lifts $M mmmmt %& mmltm prm» 
wlmslj iwwi»rj t% «»# p©#»fW® tlmt of 
««tailt© iaa# )ia4 mmmwrn^ l Atmlmg tfe» *teitfaing @ff* of tli# 
•©afli©!!* naethfflp 1:#5 0i» 
of pi»#par«tl« 111*11®, mmm 4ia tfe# wmj^. imt 
the ismmiMM wm« plmm& ts %M# 'iimff 1® • C5iJ0-»6CXI' a@gre««jl 
biff@r« «11 ©f , mi^ m feael %#« off* fJi# itiit# arth 
*«» m.m0imd ts aiaiiig m tm ©f aii«t« tiydw>» 
•©i<t attit dilmtfitf %q  BQ ml.«# gfri^ g « soltttiim ©®B%«liiliig 
« SO «il» sf the erigi^ l per aJ.# 
al..» ©r tht» ttoliitio® iit 18.-1,4 wmm pAMmd  ^ ttewigli a, eoltWB 
eoiitAifitsg T ®f a t^i-rsfetid tti# mlmm a»a 
tbta wltli « @f BB p#i» e«»t p©tit»8i«tt ehiciFid© la 
0#I W, liff3:i*#0til©iple ati€» 
' 8»" fl«J*• Mm «»«i W« 
mmm aaaly®##? wltli. a dSttly«#d ©msfa® 
ao aetivafei.ilg ms ©bf«2*(r#i ?i.p<iii a;-i!silti<iii ©f 
%h« matimmtm-A mmh ta %M« m&m it wa® not 
fitei mmA -eiiiiit# both iriilbited 
%hm 41«3.f«#c5 wtiile %fe# '%w& la is#«%iaa%4#ii pwdue®'?! 
this wa-i &»% &« .g»«% as tliat Qb0®2*r®€ wl%li 
«, p@'pfeio?6, of «»»!»€ 'HotlM «3iti»ast« fli# -mstrmtl^ 
mn  ^ t-ti« metlwmtlm 4hmwm  ^ap« ©f tlws# %© 
tfe# dialfii®.d: »• gi*« ta f«tel® 'Ml..* 
MI 
With 6»2S 31 iiT  ^s... la, 
pm mmt p«i? &mt piir ©©at . p»r e«% 
Wmm tS.g B»»S 
^mrnrnt 1I#8 m»l S7*S 
it«fe 
s®liiti-0ii mrn-B O*© .S0,8 »£.0 
mmlm tfi,f • »•§ 27^0 16«4 
!>«e«lio •twt» i2«t • t«t 
Filtp«t« :4 elmt# tS«» l,l«i 
I» e,mmml turn mmnMu ©fetaiu# with aii<! 
0f -(ftjitfftets ittcii©«t« til# j>!r0®«ii©® 
la mxtmmts o# «a fitc-%®** ®f #stl0»te aatw#. 
ffa# #irt#®n#e, lM3««wr«f», 4##t m% p««i% %li» thrnt 
%hm to %li« 1» citi® t» 
the ^mmum mf aa©tfe«y faetot^  of aiil.»ai-@ satsta®» sdTOfp-
%%m -fiff tti» #atiml<s I*-*# l(®«i l«e«iBitpl©t®» Faiptls®* '^' 
i»r% «xp«jpiia®ttts lead TOp|»f% to %im that 
Hwngtsm©®®, it <4o®fi «©tiirati( %lj© ®ittf»,, Im m.et ttm 
faet#? ^vmm mm of tti# i^ispeitetMe f®s» ttie aeti-em* 
ti« % 
Smmml «ffoists *ii» t© ftr»etiiinat« %hm tolled 
to op<ler tci %li.« tn a oos»® pmplfl«d 
fortt# M tti«t It e@5ild to# •%md|,«4  ^ €#fcaia.» la 
fisriit 10 a'l» of .a F#pi«s-efi%liig' SO n^* 
til* #f pwp«,iwt$.« lll-ait w,s:. wltli mlmtml in 
%•!.« mmf$. 
!• f-«a «1.«. ©f tti® 1^41*1 at |rfi 5#4 was al»d witfa 
31 ¥ol»  ^of aa  ^ %© «ta»S SJI 
«a with stirrlsg for 40 
til® mMtlm. was %Um& e©ntrifug«Kl^  aa<l €#@a®t®d, Ih# 
r#«Ma® wa« iia wasm^© •sA €iS'®ol;ir®c| Sji s *1, ©f 
tin® fiviag ft e«ii»sfe3r«ti«B 3,00 
»g» pmw- mlrn ffets 1« SO p#p ©«t 
al«©liol «»» FWfitlom ;i» 
g« Tfe® »ofch«ir fye* I wm a with to ml» of 
albi«olat« al«#te©l ®sd 'mp% ta an. le«»teft%li wltli 
for SO ai»at«% mftmr which ti»# it wss c»iiti*i«» 
.flipped an'i ^mwmtrndm fl»« wa® im faeo©,. «,na 
ditto lit, S rnlm ®f gtvimg a 
«qtti»al®at t© 100 ag« p#ip ®i« *%il» fr«etiQ»|t 
im f5 p«r ^mt aleohol w«s Fmetlim II» 
3* the a©%rf#i* 11- 'or fTm& & was tF«at:«d with fo ml* ®f 
abs®lat,« mlCQfml mmi kept In mm with fr®f|ii«Rt 
stlipfiag f0F l wblo-to ttm# It wes eeiifcrifmged 
and -im F'-aldta# w- ® 'f.ridf* in aai 
••liesolv## ifit wat«?, fclims itlvlng m e-»B«ati» tion esttiire-
l«fc to 100 »j.j» «i* ini® fjpttetlm, insoluble ia 
i»l p«r eeuft mlmh&t wmm l»b#l#t'! F»ctl^ III# 
4-m ife# moth#!* litittOf tmm S *«« with 7iQ0 »1» 
«l©ohol «.o4 mp% ia «» t&r o«« and 
oa#-lia:If lJ©£ii*s« SiiiiNi »© vlsibl,# py»«lpitat» wmm 
nt fcfeis tiw#, ti» «»• 
in im m atao8pti#f« of i'lj# 4rj 
raslfla® **» iwtsh®  ^ trm tti« fl«s& mnd aUntmd to S 
ai« wltlj wat#?# Thle fwetioB, s®l»toi« i» ^ letebai 
w m m  I f ,  
Tli« af #iieh &f 
to 9II f»4, wmm witii » €lsftlfS#4 «is|ia« 
50 «g# ffe» mmwl%90 m&m t» UOLl# 
to3l©*t# til# ®etiirstt»g faeteir i®- pmelp^tmtma with t>©%lj 
II &m ill. &^pime a@%iirit-y w«« not 
r«TOV«r«il, »« is <»wt€®»©«<:! iJf ii of th® 9.mtlwm%lQn 
0fe«#«rf.(a with m of ©xtfset. tt»a tto® 
-®«« ©r tfe# ftetiirstl©®# fey Ff^ etitsna l, II ajid III* 
•ffe# fw tli® % Pmmm.om IW mm» aot appaiwt^ , 
« 0t«il«ir ««« ©to^«.s^«ci »ft«k imtftRQ'l. 
wM^h hmm e@M«nt*»•%•«€ t» w«f# «fiit3.3««a» It mmj hm 
%%at. _%fee @f ©i? tti# of tfee 
di#jtt-4# pp«s#at €«yiag %h« ®0W.®iifcf8ti#ii a 
#f %ti« «3Etip«e% la a wmf mt t# It tntilteitory* 
210* 
mu 
Alesh©!. of 
fMaisS» 
'p»w mmt poT &m&t 
vm» 
gs«*r 3t«4 
1, im 
m ,p#r ©«®t ttlcoftoi if •§ 
ri»a@tl©B 11 g tasoltttol®,. Iia 
fS p#i* 8«ftt ttleohol 1S»4 
Fraetlssj Insolabl® ta 
il p«F e#iit ttloobol 
Itp &»f 
g»s, 
14*1 
XM 
- 47.,i 
?wietl©»» 1, II» III^  muA I? It.S , • mrnf 
k eitotlftr w«« mmrimA oa% wi%h • r»etioa» ©isfeaSji-
at 4l.ff'#r«ri.fc al@©h®-I. mmA witii tli® final 
SGlmijl# ffsettm e«a««m%riite In m mtw rntmrnpimmm 
%xtwmt TS p#r Hi# #f atici it ura® 
bf • thm witH 0»04- *• pli®spli«t# eon* 
t«iRia.g 2 e«at mMma. eSaoria#.# *» ®f feliis fra®* 
ioXlmnt 
Im Wtitmm ml# mt  ^ was «itli 
an, mlimm #f mlialiit# anci t# staai 
ia «» iee-l>®tii wiiat (gtirrini fo-r 1 taoii-if# It 
was tli#ii smci mml %h9 yesifitt® 
ta «em©» ffc® @oloi»i®fiii €fy wmidtt® wm« up im 
7»,S «!,• 0f w«t«% tet «i»« it *"8 .ii©% mlm» 
.t% w«® t#p% 1». mspmmlm- t&w aii«lf8l«» fM» 
laiea-ltttel# %m  S© pHiF •leofcel. was lafe®l«ci 
2» Tli« aotheF liquof fmm. I wa® t»at®d witti ISO mXm ©f 
«le©!iol «i:4 tllaw#' to 8tHwi i» t® 
g hoii,r% aft#r wnicli tis» it a».s 
4«©aiitc» » fte# mmirnm »»e sot htiirngmmm 
tent eotttala#d « glassi* »tfe«pi«3. «» wall »t 
»o«e wMt® p«4«n?y -a»%eFiftl. It dl8»olv#tl mnnilj In 
7*5 *l» mi i«ter» ffeia fpaetlo% iasolmbi# in 91 
p«r eeiit wm» II* 
ffe# liqa r^ fr»ii s wmm fewafetd with 150 ml# of 
ftlisol'jt® «l©#ti,cil aaa &«pt in an lee-liatlj f©r 2 litmrs, 
wliteti t%wm. it wmm «sa dneamteti* 
1?H« whit# Qfc%*Ss« = mm. di*i«4 M wieut© aad 
i,tssel*®f.! to f#5 al* ef wat-^ F» "Shim f^ efeloa, iisis©!.-
•*ibl« IB iS»B ©«»% alealiol w«6.s l.sfe#l«a Fiwetioa ili». 
4« the sottor imm .5 *«s e©me«ifeimt#d t© te 
-^seao fflfcli mn air Ita# r#®14m« was wftgii®€ 
th® flmmk mA ?»S »3l» wltli, watefji 
gi-rittg « el®«? f®llm mlmti.mm- i*bl» fractloa, 
Im tS«-S p«r c#ii* m^mohmX wmm Ff«efeioa i¥». 
fii« of f»eki©ii# was €«fc#i!mi3a#a «fc a ©©»• 
%o SO mg« @f 
».a«l th© e.Jf tMs 4©t#iMt»atl®a mm mhmm in fa'tol® 
Mill# i#r© .«ig«ia was hmtmmmm fcw© fracfcioa®# 
II aM III, altti©4,#i »tts -not « e©*p(l#t® rsew#!?' of 
ae%i^ lty» .figaia fch® a3.©«fe©2. toiaifel# fr-aetloa  ^ wtiieii this ti®® 
Mfl fe®« coiie®Btf«%«d i» mm «lr waa liiliitoi%oi»y# 
-S3.8-
fmhlm mil , 
Aleetiol. ©f a&tJl«€ Issfeyaei 
4iSdlfel©»s to 
l0»# 
WmtmtLte^ MtlaJ mxtwrnet 
'ImsolutJls la 
SO p«f mmmt aleoh©! 
Fraetlwi XI0 insoltibl® ia 
91 per e«at slsoi^ l 
Hi Ik  insolmM# i» 
iS,'®; p«r ai#li©l 
FMcfetoa 
Fwi«tioa« I, II, HI aad If 
3i*S 
4f,S 
S4..»t 
49.0 
40'»T 
a^»f 
lO f^ 
iiefelTttfelom 
p®r ie®3a% 
31»0 
- i»S 
i»6 
11.5 
- 51.S 
fO*«? 
Ja « tlallaF fr«,eti0:i»tloa,a W®F® Mtde, 
M% la « to mmmm tti« %AiMi%9¥j mttmt 
Willi thm fjrseticaip this w«« eomem** 
ta vftem© ttsiag « fM tttmJt mltmgmm 
«.«#€ wf p«®s«c' tl3ip««  ^« «r py»gall«l to«f©f® admissic®. 
t© <ll®%illiiig fliiafc* la ttits fraelicii tb# 
•alfeMei w%« th# «*»» as iwiia ia %b# ptw®e#dlfig 
•mml mm m%lim «f t&llmmi 
!• t«|. al, of %l» at ,pli 4«S was aiseec! with 
ml* of alcohol nnd mltommfi to sta«<i oir#i*-
al^t ill th# to p#»i% #©«pl#t.® pf#elpltatl©a,, 
and th«ii tl» solutloa was «»cl a#@aa%®4» 
Th# «ft#f Afying ia iraeia% Wft® dl®so,lir«(.; In 
10 al» ©f Th® eolnttes «».s ©ol®!*l««s, Mfe 
tl» wmm »ot coapl»t«l|' KolttM## li0if#T»r» tb® 
insolablii aia%#rial was ^«pt is *ia»pea®i<« for «a&tlysi«* 
fill® Imaolwfel# la 0 psp mn% alshol was 
Irnmirn-A Wvrnmtm Im 
Tfei# li^ juoi* froa I »«g twrntrnti wlfeli, SOO ml* of 
®.bwlm%« aleohol and to stm»J 1» « 
fsip S bsttr®, ftftw wM  ^ tia# it was aadi 
'IhM i^ estdu®, drying in ifacm©,^  was 
wm-'-llj soluble la 10 al» ®f water, giving » 0l®ar 
TOl".tl<iii» tM» iMSQlmhle la 99 
p«r e#iit wa« label,#'" F»c%i<»i II» 
fm mtbm Mmm imm U wms t© Arjmm» 
tm va@ii® using m mttmgm at ««»erife«d 
mhm%m ?te» i*«sld!a« wm® w«»ii#.-J iwrn %b« flask md 
i« 10 sl» with wat#:r» X% wmm mmriilj salmUl®# 
m i&Mmv jmllm fl3l« ffaotloRi,. 
solublis im • ftlehol, was lafe#!#'! Wmetion HI# 
TJMS®. firiictloii® ««» mmljmmi mitM -m mnMjms 
pwep&X'Btlm ani the Trnmitm,. »fm9» 4a- fitM# mgmim iadieet# 
th® ml&oiiQl of sttimtlmg frntorm liQimwmrf 
t'hm mlmhQl solmMm frt©%i#» In­
hibition w«a proteifely »t #i# t® #xi«*felia of ««© eoii^««at: 
•of tb® extm-&t0 9imm Q&mcmntmtim la both aitt^ gta 
tta-l entrfeont -itoiild® mtm&sphmwen p.TOtl*«5«?i fiac^iott® whleli mmrm 
%nhlhl%QVf0 Th«B, toog, thm m^A d#alisig wlWft thm 
stalsillfcy of feQ.il#d 4»cii®«fe«d tlutt  ^ tm^S®r-
«>jtldialag eoi^ itims., -315 aet earn#® %he I'wetloaa to litlal-
feltoipy# Th«#« TmrnMltB alglit to tliat a 
mstmrslly 0©eiir^l»g iafeiMtur l»d te#«ii Iff Iste© 
.fi*»ctlQiia,tioiip tout «% »0 cl#fl!ilt« mm&tnaims i»©jgs.jpd» 
lag ttoi® p«sslfcllltf «S:«a fe# *d## 
lA 1® .Ufff 
©f «%ra.ct 
Aacliti@ia« tm flil«sl»ii 
p#r c«st pm c0n% 
Mom 
toil®'?' #ji%»efc 44^8 
Fipa@tl9» I» tasoto l^# Im 
60 p«P e«fife ml.©ote#l £€•»  ^ S-#6 
IIj, iasolmfel# 1« 
iS e®a% «il«s®teoi ta#3, 4#S 
FJ»s.etim III, «i©©fe©l iS#'S - Sl«6 
fme%i©ia I pl*s II St»t I.S#8 
F»e%i®a II plmB Fwmttm IXI lS#t « 
Mltmmgh tmm wms mm-mf of aotifltj in 
mj of tim frsetloos al0©h©3. pre@,iplt''itl©a of thm 
teeilttd ©jEtra.et., tfe# mmltm iwSl@at«:S tfeat at l^ ast ©a® of 
the ffte%0i»B reepaasltol© f@]r feli« ®ctivm%l»g ®rf«et of tooiltsii 
•#3£%rset Is issolttfel# i», bitfi sn^nmrntr tionm of aleolioi# Thm•*  ^
mmpmrlmmtM th« qa«8tl« of whj tii®' 
solmfel# mnmm%W9.%-^  ia earteon dloxlil® 
#r im »i rogm,. w#r® saeli p#l«t islitbit»,r«» timmaT, »# 
to tfei« qts»»tlfi«Jt %» 
•IM* 
rnmmm #f m mmwM- tMm^^imtm 
•fclMK 'i;i8[» t^»toiain»«i ## tite^OSaS'fcliPi.StiiE @£ WW flUEWte* 
M,@ xmi^ Um I% tea ^m. ipmfml3r 
%i«% #<«»t^ ip -^/3 t« l.il@imt®i isr t&e 
m%tm. mt « mi^ Mm§ %m% m«. :^ t« -®f "Qs# ifiilwl-
#f tl%# "fi'-la^s teM wi #®^Mti>li«4»  ^
aw6 t^» C3®'l i^ ^sti^  tMt 
S«»a^^p@agme1i^ 3®p?taii'^ i» t# fls  ^pp^ t^, lw% "liiat  ^
syyfpfM-^ - 4 .^ 'flssti 'MlSSI^ '^ iti tB l^i i^ fll #£" lil «n»lg««iiiwi. 'Jyg i^ipii«» 
^W9*'  ^w^mmm C4?) tii# iMla** 
filthy j^ y |i## i|t^  itertiw?' js^s$*M®0i itis aBteiS' 
%t«i 'tb# t» 10  ^
m« :li»«Mfii»M.^  -of dsrlm-ttw m t®t«r-
«wM l^ ^#h imi^ mm%im- s*i^ ftt^  of 
i^ iwii* 4#«t3»e%t» m§> mmX  ^ is it 
i:» & mm m tfm mtm^ It It. pwm»& %« ® mm'i^ m 
rm€ttmf -mt iv^M is 
ii^  «r %i»1  ^ '^ 3  ^mftmc nm 
mMttm ^  '^mm 'mm ^ m a©t 
mis i^mm mti^ m i# mmmX^m 1# .mmrn'mNA 
fli#i^ f#s«t mtm% i^ asnmr 6t%i^ '^  %0' tlift 
NWTSI® VM %T I^^IBS^SESS® 
-22.6  ^
At ttes ia& n%mAml 
JP» «Rl^"«is #f iwted mlMlxt •prs'iB-k 
tiim #f ^«tla%l«*' mmmW&Mwtmt 
«M^# ®f 'ti^ -^ rf®- wM  ^1  ^fflsi 
t^ # #y|«»,Ji*tmiffl 0# MM tsteHMdiS'teS «i^ a%fe iM®l.eP#'6ifl 
la ibi#: i^ flc* mmmta^  WAm mi Mmm (M) hmm^  
mm rnS^mmm ^ tm Cm^ prm@&m& tm ' 
#i.||#t ipy»|i«tA|«>ipa -iiAdiLMS ftihE^S'SiSrtsMs S^B^^Ppfel-SBI 
Bpm^m  ^ At 1  ^ €®riwttv® f@»  ^
h^ mm^am^q d««trm'eti« #f wktsmm- mmm 'im 
«ia hy Its' mltTmimMmt 
mpm s^pmrn- #f wiaetm^s 
wmm @mpx^ M mt mii^ ' -tte mpm 3^?^ t^mmtmp 
m&  ^ 'W&^m' 'TO mA 300 MlMM&?mm» 
In ltaO*% ^fmHm wmm -Mi# t@' ®®t@.teM#% 
stmietef^  ®f m3.-tiwt.#l.«t. mme t^lm 
@f m m^mw ®f wmm  ^
It «r^  tm  ^^Hiat -M  ^ai«««t^ 3.-^  mt 
€»l^d^raKr 'W^PiMMmm tmm m^mpt4.m mmdm& tn 
m& mM%im:$ vMI^  -m  ^^m it^ cims wm 
mMMtttA la m# i^^ tapw tm -mtmiM  ^ wa,m 
'«3eidMt«€ 'tii^  wm x^m •$» «3MMw m^M,m -m  ^
iM m&M mM%%mm C64| wmimm& tl# woitc 
itih6' s6wiiPpSl,i8B  ^ '^ vt.idlSlsies.^ . 
•••Si?*' 
- t M k t w n d t e  # f  
1© s^ «md Wmm mm^%& i.% 
mm m 
mf tim mmlmm^. nd 
tm mX%wmtm%iis% 
mrm 
tmm9&. Isr 
ii^  l^AsiBe 
IB t& 
©bifesdtoys  ^
Bt wtm 
@al w 
Is mgmm U. 
vtt* imr« mm giwmm SmA wm» Mmm'imA im 0«04. M*. 
#f t»S X »#.t aai 
m%- •^ 
;* 1^  miA 
mi^  . mm m% 
mm  ^
##. m •mm 
t® 
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2- ME-THVL-<2>-A.NA\M0-S 
HVDROXV METTHVU -
PVteiMiOlKJE. 2.^X\0~^ 
Kl. IM 0.0-4 M. RHOS^PHAO^ 
0.2i 
p \4 Co \ilo.\o 
2SO 
WA^v^EL L-ELKlC^T V4 T m  U 
22 
XHt A.MIME-
'Z X lO-S (v\  ,  IKI  
O.OCVM. F'mo^RHAXe 
pM 
O.\0 
^v/V/^X-syEl L_ElKi<5,TM, nnU 
Flc^. n /\B«SOFS'R"r\0>Ki •'=>F'E.CLTfSA. <OF=- TVAlA^Mmei 
-2- MEL-rHL.-C&^ 1-4VDROXV -
MEL-rWN^l_ F^'VP2.\NA\D\K1E1 , 
i 
'219 •• 
2- METWVL--<S-AM\NiO -O -
MEITHV L-EKIE -SULFOK IC_ 
AEID PV , G.'SX 
^ M . IKi 0.04- M • 
\ PHO^SPMATTE: 
pW = T.OS 
VV'AVE. UELMCSRTH, MU 
2 - H ETM X L_ "O - AM I N\0 -S -
e KO MO M ET V-W L. Y P-l M 1 O \ ^ae., 
2 ."D X IM • i N- O - O 4 M 
Q F'WO'SF'HA^XG: 
p W - . <3 Y 
rz-z 
\A/ A.VE I.E:M<3,T'M, pnu 
2T 300 
T 
Flci,. rz A,BOOKP"riOM '^SP^ELC-Y'feA- OF ^ ^ V-^, E. T KVL-fo-
A M 1MC5-'S>- ME_XV4Y L 1 M! L:>\MEL O '2--
M E I T M Y V - -  A . M I M O  -  5  -  M  E - T  H  Y  L ^ e  H £ - * ^ U  U  P " 0  N  t c ,  
Ac_- \ O F^-Y te t M I D \ M EZ . 
Ctf*>* m ^m- M mm 
FC ^II#2IS%I^ €M m% 
2 W» m^UlM w mm M MI# 
JLw WW 
mbM Mw 
tm tm 
mm 
mm- u j x  
m^€ mmimH 
»AIC 
A».^ 
»f7m m^m 
.SF-M 4,^ 
la «#«• t@ ••IMW:^ ;®Bt 
PRJ^MILUT tmmsM 
IT IM ILTIIT 
mt 
'ii'Mit«i» Mtm^- wmm 
%tm &t m %'^§m 
8»I» m^mm 
%4m m^mm 
?#0I0 LOT? 
mt 
WIST mMiSm 
wmm 
HMM' L»I 'SIT 
T# 
SM tm T# LC«I^ 
tajyi #tlwr tites tl»i- liil«®la® 
TTE mt^m i$mm»Wmtim imi TO 
«.« JLW M 
te pmpm 
wmm' TA@'LAD»$ m Wmt mtMm 
.tB tli« Tim Fm 
fl #f 
mi-^ 2«S #f 
Wm tm 'II#!^*. ( T ISD*. 
CKTAM% T AI.« @F TM.I«IM|T. IIELIK 
mA mm €iM^^ wiM § »!.• @f ms& 
im 
Wmet^m' ^ i. JW0 a®i 1 '10 *i»^ wttfe^ 
IML« WTM mmrnrn. I^IIR L»XL^«R 
AS m WMk #F' HIM* 
tm m^^iatimmiiA €NI»I^'31 .MIBM wmm F»®LL«L* 
im  ^ X t# l@§f tte Ml.^ 2at«d m e^mm' 
'«§ &t pNute^tft wm'-m^ t*i as 10*^ 'M* 
-«AT mpm^Um mt mm- mmm» &mm mt ^ 
M -p&w^mt -mf Mm ^mtml mlmtim €*!» 
MA# STLSTES 31 1^ 
wm T© « -«R ^Mm FMI*A» mmm ^«I LI® & ^mn^ 
m& t^im mt L»S M. m^mrn i^th TFEL« ISFET 
#I« T® iMm -^mt^m MA hmm m^m&. T# m & 
L^TE* A M 1^* '@F «SE FIAI^ 
^ «^L«MLY ^ MTXW #F 1» 4 FEI^«I 
©€ ,„ -Si#, ip«1tet«# wi-^  
mitf- T&SFFLETW) €IB# F1B@TLI WLT^ IVITLIW 
#st tfe.lit»ia#5, *«»» MM^$. -t® M -i^. ®M #f!^tTO^t»«tri^ill^ 
mmJ^m^rn -BIE #F. #F TTAI ^im^m 
•ISMWTISTOWB YSFT&^T'IS'FEFT ITE ^1^^ "TITOIII^' JLFI'^I^FFII'FI'FTTF 'AHSQI^SSS 
»»- M M-1®*^ % A# PTOT ^  IW# WWR# ^ 
tm  ^mA ,#f Wmm mMMmm is i^ mk- im Flgi^  IBm Im 
' TTE -PL&4 #F IR M&TIMET* 
^•1^ •#£ SH@ ##FT%IRO'L. •FT^T^APF,-F#'IY# F@I®'TE4®DTL||? 1N>-
•l^iStibfflB') ' €TW& .i#f @1^^-
IN Wi^m M« . %*: TTT# PE^^TE^: TTE T@ 
4f*%.s. pEWMBS' ill iteS ass# 
3NI«II.MI^ .^DM ^ A-M L^ «F TTE MM m ttm 
-FLIN ^IWYNYJJI. 'TONI'' ."TILMF** #«|I>LFF«» 
%'FFT*JF|I. £11 TP^^SSDL SE# ^ BM9?|PITS@® 
FTT «I& ^tMMemmrn Mmmmt^ m SMLTTR 
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SIKEE t&ilum T® wibtMn AMOI^TIOA 
mtvm aii^t 1m@n t© thm pmmm^ of int&pt&riim sttb-
or pwlmpfi to tli® towmttm of m with ©tber 
®at®pials p^mmht in the mm^m mtTm&%m..f ®tt«ayt® wei^' «d« 
to'fi^tlMr parif^ tli© i^iaidla# 4erimti¥@« Fl^e ml* 
mf @Q.liitii»' ©©Btaislf^ 2*5 ^  Mm 0f" tfe® d®riw-
tiWf; liiieli lifid-Bot feeta w«re mtsmetmd at pf 
S»S 'Witb B ©!*• |>©rtlQns of a-lMtsa©I* Bi® l3«tanol was 
to ss^ix^mtrmm, m&- tlse' remifiu® dis­
solve. ia iO sQ.m. of 0»,.-04 M*.' fhoaphEat® eontaiaiaag 2 p®r eeat 
mMmm dhlorid#*'' If «traetl®a M# b«©R €oi^I@t®-t %h&m gtolu-
«*4 ti@Jia wouM tlea- o#ntaia •i*gS % 3U ' »1@® per liter of - thia-
Mi'ii®' m of tlj.@ pyrtisiaiii®. fli# spi«tTOpto©t«^trlc mr^@ 
•©fetsdn®# f©r' tlJ® Wf^r® lanpi^e wm t^ieal of tMsnlaet-
whil® 'til© cur¥© for tli« irrtniain# was siailsr t©- tltose pr«r-
ianslj obs©r^.«d» fhm eliafm^t^risti© «&@©i^i@® pes^ i®. tii« 
mgiim of S66 •«ill£Htl:eTO»8 was »t- #fii«ast*- riisialts,, 
hmmmTf that tii© l>reafc«S©ws>roaaets wer© 
mtractei tii® allEaliii# reactl^ aixtar^ Isutau#!* 
A p«rti©n ®f' til#®® s«lutl«si® was -fceii aade alkalia# 'm& iaea-
tmted for 48 • toewrs at 37 4^rees» Again tlii# alMali tre&t»aiit 
preNim©®^. m& lia tb@ ©Mp# @f'tis® pjriaidiime' mbaarptiois 
mmrmrn 
Siue® Mmmrnm&w <47) ipigp®,rt#a ta»t tli® 
pyrimi<M.m wMA tlaey #lbtal»sa fmm 
of Igr mw wm® a^s-oi^d m I>eeala#f, 
wmm AA^S tM |«RFCIAHY ^ rity PYRLAI^IM 4«RLVA* 
tif# toy BUQh & pro©##ttr@#' fhlaaitot wm «as;ymMeally dcs-
te@y€d with as m^G% ®f 11-196^ aM 4 iBl» por-' 
&t "star® tia®« «ad ts«^t©4 «eiiipl@© w®r& ailut®4 to 
iOO »lw anKi aij'yi®t«d t® ^  4 t© 4»S» Fifty ial-» of eaclfe 
&i thmm wm m '3 .pi*- of #etlmt®d Deeslso,. 
tim mhmm w&slM with wa-t«r, m& tiim ©ItttM with 25 per 
tmt in 0*1 ?!• feyarocfelori'e acid.. Wte@B 
tt© ^lmt«a to 2i aijastea to IS 7,4, a 
wlilt# fyeeipitatt IMs waa iww«d ^  
If Msot^tiom aod tliitioB %lam @l.mt®s 
of tlj« ffisi?#ri«i0a-tel me^lm lavs e^italned 4 x mT^ 
»,l@» per of tMaBi®# and it® for' t3i« »2®r© 
mi& JYIMSALIATII^ AOLWTIOA# »SPE'#TLII?#2Y# SPSE.TRO^TOT©--
sBe-tel® ®i»ly.sis'of tb®8« wliitloBg mm «d« -osi'iag tb# .pota®» 
mlmi dfelorl€«N.i^^aPo«M.orie aeM m a W.®rak»- Tfe® 
m&rn^tim Igr plottii^ tie 6.m^ 
sity in Figas?® IS < A) • ' 'Setm -typioal. .thlaialsj© 
mrw^$» wm ©fe®«wM 'wltb tfe®' m@m saaple®, wb^M tli# 
LB<5IIT>®T®T ©®STA4»L®® -QI® .^RLRALDIN® DERL^TLV©' ,PIV# 
m WAS m ljaM.mtlm @F 
TFE® TYPL^EAX TI>SWPM#O B»--'Y|,M3A mt SPPWXLA^'TSLY 
gSS i^JJiaier&o®. Howwer^ la farther' it was 
@feserr®S tl»t 'tJa© i^atral #f gilatiBou® pi^cifsitate fr®® 
t^® 'left tb© s©li3ti#» af-a- sliglitly aeia 'iff* 
4iB« al>fi©2^tioa <2uw®@ Imv@ a:2jp«a-^ been Aewn to Is® €i®p«ii-
^4tat aM tbis 'irnvm fee«B %%m ©as® 'litre* 'lats^ mhm a 
D#©sla@ «to«t@ was MJuets^ t# iff t*0 6ft» filtrattoii,, a 
foM fjElmiaiB®' mm® witli two m i^s& &t 2SB aM 
27@ niilisieptBs was 0h%^m@& f^r m Iseiiljat®^ e®iitaiii» 
is® 'fcSi® pyri.miMm figur® li,CB)-*- mh&ewp^ 
tlm mssdm^ wem .aliia&t i<i«a1i.@.al tb.©#®- stotaii»4. % 
.aM' lisira-fr (47) f®r tbslr €®rivatt.T@« Ctie®' reports 
ateS'Offttim aaxiaa at 'SSS 'gTS ]^lllJiicr©s» ia <titot® alkali, 
«»sS at 2M !al.lli«i<sr©as in Mlut® aeid. 
Wm. -mm® remilts it apf®a»t 'tamt tbe iMt@i*-
®«aiat@ M<1 h^m pirifi'©^ t©' Meli en «it#mt timt it® ateoyp* 
ti'OB mrw% hmmm sisilar to m©®:® ©f eospotiM# 
first ®tu<Si-@<3» It mlm b#e«® ap^i^at t3mt the effect of 
|ii ©a th« ab@©i^ti<Ma ©f tJi® derimti'W w&m slsilar t© tBe |fl 
e:Ke©t #a tJi« atosoaepti#® of tfe@ ©t&-«p i^'flai-airae e.oi^cmM#» 
LA & AIR^TR ATT€®#T %m PWIFY TJI« PYIIFFII<3I33«. •IUTCRSJ^-
S FFIL# • ,«LI%«FT® FILTJ«T®# 
it@i€ f^:@lpitati®a @f pro-t^ia wmm •®cljmst#a to- pH B^S aM 
«xts*@t»d idtfe. tlii^ S ®1» p©'i^i«s -©f ari^tej'u® ®tb®F. After 
0 
0 
RO 
•N 
R. 
0 ra 
1] FN 
0 0 rj] 
> ^ ^ ^  r 7 ^ > CN 
• ? <  
"0 J 
U OP 
N  0  R' M  
r 0 0^ z: 
?3-1 A 0  ^
FI ^ V 
J I  0  ? 3 3 3  
• RA C CI 
RI 
r (/^ 
0 
RO 
0 
-I 
£- N 
Z 
FN 
0) ^  
> ^ 
ZF L  
> • >  
5  ^  
0 
0 
> 
P 
0 
0 
1^ 
0 
iT Y 
CO 
0 
0 
DE-K1^\TY 
0 P . 
9 , Q 
CP 
M 
> 01 
< 
FL 
r 
HLCJL 
31 
0 
0 
YJLL 
r*^  
1^ 
A 
HT 
OS 
0 
3 
* 
E^ 
'W 
}• "RL 
O 
3J 1 
c 
M 
I  
*I4 
A ^ ^ O* % «?3 
+5 
•O' 
& 
^ £1 
© @ 
J7 A 4^ 
M 1 IHF W 
& «L 
^ 9 
4* 
•RT 
1^ 
<ts 
@ 
© 
I"! 
4^ 
AS # 
%< *> 
H 
® 
IT •'0 
# # 
#• 
•r» # 
%4 
® H $>* 0 § S 
•0 M 
0 SRT ft %4 
® 
S IS 
<O 
•rt *rt-
© 
I D
& 
3 
.© 
A E 
& 
vt 
u 
S HI W 
a 03 
I 3 4 
. #  
S -I>T 
J© 
ft. 
$4 % 
© 
i # 
© 
t 
S E 
» •« « ,« 
Q 
® 
O H 
M @ Q m •FI 
P "D 
P iS 
It 
(I 
m O 
•-S32*-
iM m&rm TREATED WITSFE 
af 6 1« social aal hmtmA tn a 
watdr feal^  t&r m»»hmM hmst* After tM illations 
eoBtaiBi^ tii® d«ri.wfciv« iia a of 2 X WT^ M* 
mm sp«@troiih®t«®dtri©^ Uy at pf 7.m2 md. |S 9.*S# 
At th® Uighmt' & fsir fjrrtaiiiii® aaw# wm olbt®lii«a wlmrea® 
at th® %m®T p0 tfe® flat -marvm pwmimmlj nmm ofetnln®#* 
Tb&rmfmm TFE« mppmvmmm &t T&® pyrMi^mm ETIW® mt FK 9*.S ma^ 
hm% l^&m <a«© t@ th« e-iiaag® ®f iS ©f imlAtr tiiaij to 
tbs aitoli trmtmnt* Mmmmtf, f#r tXm% 
s.tiiil®di %PI.€NAI al5®orftt©a ssurres w«r® obtain^  
mhm tlieir «@2^ti.0ii@ w%m wmdyzM Imth mt and at 
am •mlkMltm pB* It was tbiit in mmtmMt ta tlie®® 
„pyriffli-^ n^ ,» tli® 4®riwMv@ it««lf was ©f aitii a that 
a sll^ t ia ^  alt®r«# i'^  or it ©ay l>« 
tiiat it was ia m&mMmmtlm ml t& »«« ®tli@r ssil^staiiee fr<» whteh 
it w&e fip®et at t&@ Mgfe®r p[* 
Bi® 'ifi «ff®et ®» tli@ «tii:3Ni ©f t3h® aibsQ^ tic® mir^ ® for 
•^ e pyrij®i^ ii® 4«rlva-yLv@ w« fertfe@r ®tti«ii®d« Fift«®a al.. 
3P®rtl®ii® ®f %<2r@#M.©il@ aei4 fi3.,t»t«® afpE S.S wmm fertimct®! 
witb Ma® § parties @f ffe® resi^ da® .aft«r «rapora-
©^s was diaool^ s^  im Silut® i>li©sf®iat« aad sdfter dilutiim 
giv® « tte#r®ti.@al. €&m#ii:tratim (s#swii^  €€Hm»i«t® ®xt3rai@ti@») 
of 2w5 X 1.0*^  M»t was sp®ttr©tli@t«»®trieal3^  i®a3y«ei. at pK 
7*5 AM .]PI 0«3« 
forUoBMss #f were to adaitdoisai 
pjiMfleatdcai elmt«8 w«r« 
A3MIR3I«<S AT ^  1#S,,„ 7»6 SUD §»#.• "Bm mmms tov 
T&« |>3NPT^MB« »• «&#« tm Wigam^ Mm l^m.9 F©R 
tetas#! £rm©M@B totit |il 7»§ .mni 9*3 w&p% 
.lai* t© wi^ m s^pmmmm ©f a aaadL* 
»» ia tl« r«fl®a ©f faito*# to ofetais 
& eorre witli, .«@li iKl^t, taiieat® t&at m 
lst«i^®3?ii^ «ife»tam«. was witli Wie frx^Maia® a«rim-
tlw.. the ab#oi^ti#» ©ai?^®® wltl. D®emis© sluat^s. 
w&m eiiaraet«ri#ti<s ©f ia aeM, a«iti%l and alka-
llij« .©oliitlous* al»Qipti« m@iwAM& at S3S 270 ssilli-
iii,@r©ii® w@i?® ®%®ew««l 4s altelts® aed aemtrsl ®iilMtt#ii«:, wlill© 
oaj^ OS® fflKXtMi at i4S wm® *ltfe tfet® a«ld 
3#IUTI.«S* . FTESE TSMT TLI« nm&lBO: 
tr«at«iiit was #it£i^ ttfm m, SM%mef&H.i^ 
#r al^t^i^ its- mtmm iM a «a^ ^ t it aicbiMtM 
THE TYFIEAI FJYJMMIA# A^AI:PM#A ©PIETEA®. 
jatli<M|^ r«spde.t to wmm 
mMmm, aaS atosoi^ti#® «f a%s#i^ti®ai 
€ai?v«0 to tlt®»« ®f .wit tt, ttmt tl»# thias@I« 
porti^ of tfe® mMmle mm €®ii1alliat^ Wt Httl# t© tl^-
EHARAETERISTI® IIBS©FPTI« ®F TLI® «AS MD# 
t© whrnthm ^ ®igfet 
aot he th@ Bulmtmrn^. wM@lt mm imte^rferiaag witli 
-234. 
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til# iTFiiBtdt®® A mhiUm tootli 
iM €©m«fefaM'@iis mt 2»B X •«•: tm a#04 M*' 
WAS SPEE^QPFEE-^SETRIEAHIR m^zm @T m ^*3. 
m® mmm «EMMt®a 1» tbe »®mtra3. mA alkalis© 
:CFlgtti»« 17) mmm »lffll,lar t® m«e ©latotset wti«a 
iwtaii©! s#lm%l# ftattioai. &f ••0i® 
TBLAIRILM ATIET^M# W«R® #TAII«A# 
Ilia® it afp@a^5 tfeat 
&LJI© m IMD 'BEEN 
T«':S|>®Ba41a3A f@r Vm fmlMm itetaia a abso-j^tilOB 
e»r^® fmt 1Ji« py,fiad:il»® d»iirati¥®* Sim® thi&mlM is not 
m tim mmm tmw of 
mX. TI» WLM EINATDS wmm 
dfiri^l«at* Xt t^% 9tMw m^m^tlm &f 
a is®a«tim atxfeiii* <3^ aM l»ft t^ pyrimt^-
M.m •&mwi'w&U.m Is lto» «%»#«« :fl©l»tl@ii» fhm %ftm% of thm 
'•mS&mM »®l««il# m iMm p^wiMmrn® mhmr^im miwe was m©t 
m iM 6oiMtimm M&m mm rn^&rptim mximm 
m%. WQ otHiiiicrOTS mm #iis«rr^* Fi#3tr«s 11 ani 12 «feow 
ttet tlii«iM m& mekmpywiMAim* «i&iM% ms-^ srnptAm a»xiiaa. 
frmm E4S %Q iBiilli»leip®a» ia seld ®aluti«a. 
A:€«l®ris@» ©f tfe# ab«(Wf|?fc.i« mrvm fm* 
ale©fe#l CFl#4r« 11) mt-IM -fe®#® fm t3» |:iy^ i»i<llB« ppoau©«a 
LAR, mm AE#TIRAETI« ®F LLIIA^IIFTF: WMSLT W«Y« OIFETAIAED FEY 
>236"" 
p M 
y 
E?. LE-t-JOiT"M1 nn u 
RI<S=,. IT PTLC?N\ •OPEOTV?./^ OF" ML>CT(JF2EL OF^ 
2- METMVV_-<A>-A.MIMO -5- M V D RCOX V M TLT M V L PYRLKLLDLME. 
A.MO ME THVL-'O- DROXV ELTV-AVL-XML AV'IZL.OU.E- . 
E:A»C_M -Z.-S. X M . O. OA M . V^HCR3'S>F'WA,TEL . 
mf a elamt# (Flgar® MS CB))f ^m@ M«iitieal 
s^oppHAm mB3eim& mt 2S§ «»S '2?0 »<ILI3,«< 
%tm m& AT .AD'LJYTM@P6»S IN mM -••irnXwU.mm TTIE 
«FFIT«^. IN BWTSWL. .@@'3YTSSA. AS'.^..S56''W13IJBLE3RAGFFLI I# 
msm t&w "irnthm Im tli# Issgt^ s 
Qt mm& ALMIIIAB AIWA hj IP^A£LIIBD@ OF 4IF«-
f^reiit tiui.4 tlte beiisg 
fo»*i l>e i&m §^mh9%. #r a sii^lar 
ITEEIOI®# ITF LAM F«|NO^RFE TOJ ITSI, WO#1.3.«R (^30) TTET 
4 T F • I I T E ' I W T T V # ®  W I I * ©  ^ S F E L I O I I ^  
«ielrimetit md m mwtm9 
of ^ia«i!i® wm 1^' ^  
slm Qt tmmm ©«rp sua lii# i?tacti« ajxtare »|»€t3p©-
PL0T«®®TRIEAI.3Y AAA3^S«S« . !&« P»®T«III WMS PF^^PLTAT®4 WI^T3^ 
tiyiard^ioid# .meM a®# -tto® 'Kijctii-Bi wm® •pirt0.-M «. l>@eal»® 
twmtmnt m . ILI® TIRFIEAL pyTiM.M.m ^^morp* 
'ti,m mr^m was imsslm@L mt 235 &od 
0?$ w^XMml§mm. im ^IsMm an^ w^ll1M.Qr&iim in 
®ei4 .®©3»iti.im (Fl.pa.:re M)# Ktotsm at tSS ffliHt^ 
@l»«irr«d in tls@ itlkaHme 8#l.iiti«gt« fli# Sif* 
.FI^AIKSD TM FFIAID.STTA» AT»I AB#ORPTI<M OF TLA.# 
MIA« ALE®LI©L EM TLH® ©FETEIUM LASE ©F 
]P«SL^®A® 'W®®- T^T F©•««? ®^MMT«=S^ I®T A^®:¥PTL®A MXIA^ 
tm 0Mm3Jm mM%i.m mt WQ 
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"SIE ©F tim IS^LAIAIAE DERIIM« 
tiire 'ikm S«e®ls© ®3Lmat«fi was rn-mmmAm 
aas®i?pti«m aM «lati©» '!»€ fe#@B ©laplet®* Witli tl^a© -mXum 
S@L«EII3JII* ©XTINETISA mmttl'&imW ©F TFE# W#I^ 
&% mmmml MffmmiA. wsm: ©©spared with 
•mm9 of ifT4«idl.a© AmhoXrn fimm in T«Me 
tMimt# m gtm.tmr aimJLamtr Mtmmm %hB &lmlml ^m§. 
til# d«rifatiir« fsiwd hj tisstt# ,t^as that pr0^e«d 
witli m ^3.©ri<S# ®xfeps©t» 13i@ tb® 
preaastd aeifei®s @f a wer® 
©fet^iaaa w4^ a @®liiti®%: wttelt 'to# hmm pi»i.ft@cl btttenol 
•#xtmeti©a ptLov ,t® fhm mmfti^mts 
&©ira. ia |»3?^^t3i«g4s t&T ttoi® derlmtiir# wmm ®Malii«d in 
aaetia^f iB wMeli a wa« s#s#i%®3 without 
fgKt»eti!®B,f 'Imt th# B'@eal#© ©iBatt was-, raalyssd at 
®aly ®m® |S» If tb@ tw<&»#t«f :p®®^twMte4 Krsaapitz 
aM Wmllmy CaO) is @@t»al3^ tli«' «M@t a ©3.oa®i* siMiarity 
»»M hm ea^et#^ ^ Wem -tai® fr*i®4<aii® a3.©©li®l an# tli® 
ITLAA® «L«I*ITOTI-¥® -PROTTOSFTI. FEY » TTS*® Wimn hetmmn 
tm Blmlml aai tli# <lsri¥ittl*r® ©totsia^ by a so-<ai2® 
ELILORI^. EXTRAET# 
It appMtr tamt a #©iipsri»®® of tli® wa-f*® leiigtle 
«T MB6OI^TI<I® . W^M 
m% mllm 4mt&im t@ be md® fto# identity ©f 
.til® i^rtaidlsfi: €«rimt4Tr@@, so'M« eblertdi# 
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derivative# Hefer^elessf it is ap:pareiit tbat the 
PYILBIDIM ^»@DII#ED TOJ THE «B^MTI« DESTANICTI©® ©F THIASDUE 
h& studied hy this and Um% spe@tr@|^ @toMt£le 
M:t3i0dg. mm hm ^adapted im. w&^, dire&ted %ms3P&» tlie iMlation 
©f this deriiratiire# 
M# !Wie Anti-tM-«iii® Paetis* o-f Braekea Fer® 
At iSm tis© til® woA vim tiie thianiiie-^estroyii® fish 
faetor was in pr^ress i® teie lals©rat©iyt ¥e««fig. Freed aM 
Eaag ,CS2) reported t&at «fem-poi®<fflii§^,|, «lii<5li was observed 
tm cattle foragi% m fem«: was aotwilj a tJiisffiixie 
defi#i«icj* fberefore, it wm® ©oaslitded tl^ m anti-tMaffline, 
or a tlxi«ffitoe«^est^fifig fa@t€»r|> wm pmamt im hmekm f@mm 
mm-f.. fmm tii« .iaitial ' it afp^ored tbat here was aaother 
t3iiaffiiiie*destrojiiiS faetory wMA might m" might mt be similar 
to the C&asteit-paral^si® factor* Al-fecwgh Weiwig a»d his co­
worker# reported ttot air-diyt '^ of braeic^-. fern at 110 degrees 
for 18 hoai^ did not redaee its ^toxieitsf'*# the faet that the 
mterial was mt tm eontaet with m,ter darii^ the heating period 
still left the possibilitr that the factor m» proteiB i» natare. 
Hierefore ^ vitro stadie® of this f^iitor were laidertaken 
in as effort to deteiaiiie the Batar® of tti® ^w'thia^tm destroy-
ii® ®abstaii®et and to det®»d.ae if it wei^ related to the 
tMjmimi*^mtxw^Mg mzfm of fish tissues#. For -^e initial 
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«3tp«rliaeBt 20 ©f fmBU C8p«ei«s was 
witfei 80 al. ®f hutf®T throi^ elotli# 
The a©lsatl©a <«t8da@« p^tleies wMefe settled mt 
staMliiE, "feat wfeieli wm% k&pt In ©ttsptnsiim for daterstoi-' 
•feioii ©f aeti^^* 
Whm tilt l«liii^-Fi«M wtfe^od was used %©• det^M^n® 
» not tM® fera 8»sp«B®i©a lad eaii@«d th® disappear-
^ thiaaiii^ duiii^ a two iamteti^ p«riodp ist^rfer-
mm. was oMerved* Th® «s«ro control color-
Imetric readii^St, wM©& w«r# #1 t® §3 |»r mnt of -&# reading 
for tb® thlaois# staadardf tmt readii^® for tli® iniml)at«d 
««^l®s wer® still loiir®rg indicati^ a d#cr@as« im tliiiBEiiie dur­
ing iiaembatlon# A dir^t -^ioela?©®® iaml^rsis g®T« *'zer© tia®*' 
mlu®® wHiiai W@re to IJC^ per e®®t of th® stasdardg and as is 
sli©«ii. in "Kabl® IiXfllf m loss of Ifci^.s® @e<s«i^®d tolng inmitba-
tioiu Tfe® fa@t tbat a p?wi<mslr l*@at@d ^tmet dastroyad oal^ 
3S«S par o®nt as .»@& tbi»ia@, a® t1^ a^«ated portioaf indica­
ted tbat tli®^ aBti'»14da«in#. factor of f@m irtg&t be a protein. 
. Followi:^ t&e .initial i^^seriMiiti i^ieb indicated tbat 
ttee aati-tJaimBine factor ^  fmm cimld b® studied jy| vitg^ 
ttetbodSy several attests were sad® to determine whether or not 
it was froteia in mtiare# jULtboiJ^ there was always &&m loss 
of acti-wity mpc®' ^eatingf. taactiTOtios was never 
obtained# ffee results of sevewtl sacb esqperiaents witli beated 
ssi^les,. B%mm in Table i^:nil,. it eldest tlmt, if tbe 
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LOTH 
F«w fey Il«at 
AsiQimt ThiamiB® S«»t5PO0tl©a 
mi Fern M#t1i©€ of Heatiisg tJnheat«i Heat«€ , iwmtl-mHom 
mmt ,f@F @«3at p«r eent 
4m  ^ B&tuum wa^  irnm  ^ 29.0 ii#s §9*3 
pB 6«@9 25 nim« 
0pm flai^t 3.CN.M S»S 6w0 29*4 
WA%#^ FEAMT S.« 6*0 29.4 
IFFL- 6«7, 1 IR# 
2^3® Open flaa«, M 17«a. 4g..l 
AS3^ • IRM%€I? . M*% ' 11.0 S3,,0 
I® 4^7, I !»•, 
@v@r &pm flmm 
100® B©lliaf wat» Imtfe:,. 14«4 7.,S 50.»0 
' jil 4»Ijf 3® fflda* 
i25^ SiT^f«ra. at 28.6 17.4 31.5 
im® fm 'W^ to. 
!• ®JW.lar t© gaish®!^ in North Wootfit 
umA mhm FREI^H#' 
t. fmm ttom F3mziklin a-f#met a8.#i «&#m fresh* 
0. tftilai©!® spe#i#ii frcam North WooS®, used fresh. 
4. Sam ftd (l)y Imt dried for s#^«ral days. 
|i« fiera tstm 
6. Sa»# as Ct).f air-dri@d f&r tixitm -daySD desieeator 
f&r 1^# days. 
pM 7.4 toi .iuis^.ed t@ tl»tr thia«iB«-d®®-^yi^ aetiT-
ity. Tim i&ieh hat mt he®® d®@t«»y«d 12.8 
p@r mn%  ^the added laii-anlWf i&tl® iii€ttMti« al®»® deertased 
Mm&tm&'U.m ^  S«1 em^m 11&# ia«iibat«d witb 
P«P»L» TI-SRPIIAG ®A M#5 m& I3«8 p^ r emt 
of tjb@ r#siPLt# ilM mt iaOi^eat® tSiat 
til® tmtm wm a proteia^ sat^rtai# 
0& 0-^^ tiaady tli« mt a fiti^ w&s 
3j9iiiMt««i ^  m-mmin eM©fl#®t » %yplml freeipitant 
®M ®M^AT J® A«STR©Y®€ 22#:6 
««»t ®f tli® ®a4«d tliiMiia#^ 1^11.© the sioi# mtvmet in tl» 
prm^mm ©f '&mO S0»0 e 1©*^ M«. s®i?@tti4© eli2,©ri4e destrojeS 
l&m.7'md M»i per mn% @f -afem^strat®# 
ISi® l@#s th® fern fa©t©r taereasM 
witli teei»«asiiig ti» ®f ii«suliati« is. a iiaiai.er .siiiilar t® tii« 
©a^»ti^ #@#^fmti©a &t tM&^m by the fi.A .prl.neipl.e.» 
Figar« 10 Amm, gr&^temily jresmlt® of tw# e^ria^its, is 
wMefe tfeifirta® €«®^et4.@B wm mmmed at iiit@pr®ls trmM 0 to 
g sua. )ib@w« tfe® l»©rsa8« la. i©#toa@tloB «ltfe 
. t£i« mse &t term px^pasns# a# deasribsd 
itbOT«.| piw«ati^ um &t tJi# M«ljiiefc-Fi®l.€ aethod f@F thia-
mim it wa» fomd l^tot im ©#fi:«ia e«s«« th« fil-
@F SASPEAMCMS ®lmT FTLTAMTES ISHICLA 
.a©t |a?@^tt@e iat«rf'«p®»® to i;Mm Hiil© mmh a 
tSXtVHtm prepared freaB a a«mpl.« of aia^-teleS. bntckiKQ tmra 
m.§, mt ptoMm® .fiitfw^g. prepir®€ trm 
©f .f@i® ai# iiat«f8*#iJe©» Althmigj^ filtmtds 
pi^.ptre€ fffm trmiik tmm trm tbe latt®i» part ®f 
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4-Somq. ElC?Uiv. 
F R E ' S H  P E R M  ^  
^2 5 mq - E:<QUIV-
ALR.-DRTE.D FERJ^ 
O 
O 
. O 
"TLMEI , 
FIG,. "T\ME: COOFS-SE: CZ^F^ TWLA.HIMEI 
DEIST <^UCXlOM BV F'EIRN E.XTfeA.C.T3 
idMls ©f Jwm. m lat«ipf«r®ae#,' & 
ms^ M €CILL«€T^ BM. m 101^ ommm 
tmmmm* WmtMrnsm^f, m @®ll@et©5 m 3r€ mmd^ 
fm ^11 4^a mmm mmmBfmllj with tfe# 
M#laiek-F1«M iM% «si@r@ tim^ ©OTEtf^i, gi-^i^ a e©l©i^ 
Saetele iflii#li mm 0S.4 ©f tlmt of lai# staad-
«RAT TET wMm TMA WAS INT^RFSMIEE 
A »®«r© -tiai" e#st^l fr»^ra€ sampla 
.&t%er It Imd t^een dilid in a 4@sle@at©r a coidrtsietri©: 
rm^m itoish wa® 8S»1 p«? #«at of tli® ©tai^aM readii^t wMle 
M«atii?g for ^  li0«3m at 108 eaased tli® «s#r© tiTO« 
mlu® t@ 4®er®as® t© SO«S !>«• efflt of ttt@ ®t«aasisl«-
It mat ©f emijw® M wmmmhrnmd tisat t3a@r® was a decrease 
to wei^t &2rl»g'tlae la^t ev@a thcjUi^ lower cow.tntam** 
iA&m of tti® dsaie@at#r-lbPt®€ li«ta<i sa^las w®ra used, 
tlier® Mv® a Mgi» e©»€«tj«ti©ii of 1fe@ istarf©ri^ 
sufeataiie.®* Emmm'§ tbart wm a allglit daei^aaa iM 
walgbtf whm tb« <a®sie<»tor»^iat sa^l® was Sweated for 20 
homrm at .108 ai^@«#.t aM j#t at tiae &mm ©©»e«stratioJi» intar-
f araB@a wm graatar tte '.liaatad .sai^ld« 
It app@ar@«a tfeaa that Wm- iMtrntmrmnm iasraasad witb •yia 
aga &f the 'ferjisi, hmtng «ltlj saai^laa e©llaet@a lia tha 
apriag of ^^'tltat 'it als® taiamasad npm toaattag 
AM WAS LOAAS AMAAAAF^HJ 
iKit& ml:^ .alight iaterf ®*@ii©a ««ally '©liaerra#. A e^^ria<m 
In ®« 
BRSELESB 
®f soaS^iiis ia 
W&K' PE^^TIFSD SIIM;$RI.E4 
Km. af 'Hi# fmm* 
1SI3C' 
Pmwm 
M«liilek-Fi#M 
Dir@et %k±Q-ehTQm% fm 
mm 
De'@al@€» «luat@s 
27«5 
®m I>mBlm eXv»%m @9«S 
WITLI II!0TMTAMX m:^l^^tim 
®f * Illt«l^ f%Tmm 
im 
81 
70*6 
p€^ mmt 
m»Q 
§«6 
3^«0 
1^0 
1* A3J,' 
R@F; 
for •^#»® ^  -fcli# Melniek^FieM 
m.. m^T&gm ©f ^o* 
ftm i*«TOlte Aown ia tl*^ ^#ire tabl# iMieate tlmt istai*-
t&rmmm 1# ®3i*imt«d Ijy th# um of' m ©oi^let® tfa-i©©la^ift Mial-
^SISF m. -MI @L»TIC»M tmm DE@ALB#F ANS 
IA©LMTIAXI#L «SITIMETI#IA #F I#V#?#R^y m&% OF TLI« 
GI¥«A IN- TLIES F©3J.©«TAI:' IF«» EBTALMD %• DIREET 
•|FEI©©3AA?I«FE' ©F IJA^. 'IBIDFE TI»«« 
ir&]bi«a mwm @S @®fit m wmm. mf tlis 
••24E0* 
of 3-T 
@19^ EKLOPM# ON 
aetiirttj of -tt® f®a aati-tMiolit® tmetor wm.& d«tei*-
aisea. Binm tiotii @f e.<a^wids- am for 
th« 1% $M imt&mBiim to »ot@ that the^ 
iuidMt tli« tM»te«-d#stri^iig of fer® mtrmta* 
m fmm en^mot .^*4 per oent of the 
added 'ttiiairfjie; fh® .M^tios #f tim^ ma.mpm^l aaalogue to 
-•4 giire. ©oi^eatmtioiis of 2m& eM, &*0 x 10 M« the 
a»oa»t of a«ati?oeti« to M»t aM 1,4*7 f@r c#at respeotiTely* 
at® i^pres«®t«^ of .4t#4 ai^ Sl»7 per eent for the 
two ooaeeiitml^om of 'ti»' aaal^i^* Sfplmleiit oo^mentratlons 
of the «^Bot»wis^I anal^ue the deatz*uetioQ to 18»2 
m&, 4*8 per mmt^  i^ «lti^  4a ti&iMtioa of ^ ,0 aud 84»1 
per e^t* ,fhe JAiMMos tha® te#rea«^. with imsm&Bitig eos-
ewtmtiom of the thiasoM'^i aM the hesayrl ^ri-ra* 
tive, whieh is a mm active t&r the fish faetor thaa 
is the pgpo^l al«o pro-re# to he a better isibiMtor of 
fe» aoti^ty*' 
Im orSer to deteimiiie i&eth«r l&e lose of thiamine pro-
duoei % fern eaitimet® mmM have l^ees §um to the formation of 
a o<^3.ex of «uB arl^m-Mottn %p®t the iaeuhated id.art^ree 
were %*a,r0,l3r»et witii 0»1 aaPLft^® a#i#, hy piaei^ the «o3»-
tioss $M a hoilii^ water hatfc for mm h@ar» At the eoii©liisi^<® 
of t^ e l^ 'drol^ siet the were eoole4# ai luted to 2® aa.* 
aii<l taiisidii®. pare»eat, €«.t.#ra^a»a fey • tMocbrorae ®mlysis» 
At tl^e mm -ti®© alltmot® imeate&tetf Mxtwtm- were aml-
wl t&®»t «ilferle mM toyarolysi©*, A® A mm 1® Tabl# I»5DCf: 
mMmm t&w fi®#tw#ti©a-#f' tMai^a# was obtain^, regar<lle#s 
©f the aetliM of ©imJjsis* It w-nM appear then tMt the loss 
or• destrmetlso.of extracts Is not t® 
tJie formtim of a i«i.lftirie mcM-lmMl® €©i^l®x» 
Tmi® UX 
Destruction Iff W&m. 
Amlrsis wltlfe «aa without SuiJ^ric Aeii Hydrolyai# 
^mmnt = of' F@ra iMeusto® B#Bl3nieti«m 
WITLI 
HGIO^ H^ROLYSLS 
» f «r Qm^ pmt mm% 
ZUU' • • 4.8 
68.*4 9.».i 12*2 
124*S '.SI^O 12*8 
Is order t© obtato iBfomatiOB r^ariii^ th«. mtwre 
of tii® f&m faetor, th« setl"rlti^ of aia3^2«d mtrm  ^ were 
soi^rea wl^tli those of :®talTOi«st aromt® of nadi&ljzed 
extrm&tm* In th« first ea^rfjaieat & flltmt« *«presei3ftiag 
122 i^* per ml* of ^ air-IWl-«d f&m mm -ii-alysed for 9 hmre 
^SGAIMT RESI&TILLEIL MTER* ^E EI^^RAET WMS EOZITIMIOIIELY 
#tirre# 4urii^ the dia3y«t.®» 4' se®oai lafiia-I^Bea portloa was 
Sltoted m thmt it® e®®e€iitratl©a mm'. e%oal to mat &t th& 
iialyE«d. ©xtwet. fb@ wm lute two' porti^ni 
and. .emp©imt@4 t© i» an s^atreast at ®», ini­
tial. pM mf 4»t aM tli«'©tb«p' &aM -at aa initial i®. ©f B*Sm Th9 
re#i<ltt#s wer® disa®lir®d. 1B 'wata? .»# tliat X -al* was ®quiwalmt 
to- 2 ©-f aiaJ^»#dL ixtract* ffe# thimine-des.ti'Qyiiag acti¥«^ 
it^ of iK^th, • Mal^sEesl ai^ ©ac'tmct® was deteraimd 
witli and witliQwt tl»8' at<liti©» ©f' ^«d*a3j©at aa^mitg of tli® dial-
,y«®t«s» The akmm  ^.is Ifebl# OKIf. ilisw t&at t^sr® was 
m #03ii»iet« IQSS ©f setivitgr wpm dial^ si-® and tliat ueitlier p©r-
ti<m ©f tli« aialyssat® mm .©afaljl®- ©f €«str©yl»g tliiaaiiie.. H<3ir-
mw@T$. the aetiwtioa &t ®f th® -axtmets profited ttpe® addl-
ti« 'C3f the Ibasie dialyzate- iiidi«te.« that th® thiaraiiie-tiiaeti-
^atiiig faetsr liav® tiro" # ©ae dialymbl« 
®I^ TH,E 0TJI#R II®A«DIA3^»BL®# • 
.la tia®. -m^r$mm% s twm «:tmct was ^ dial^raed for 
8 lum-rs agai'iAt ^mdistillad w&%mf mud t^se- di&l^isat® at a 
swit^al sK <smp»imt®i isi- an aix^8tF#a» t@ 10 Bl*f aM VOLM 
diluted witb wat^ m tMt 1 A* cof #tt wm 
t# g adU ®f tibe ««ti»ct# He«^ ®®aisi,f .al.tli®ugfe the erteaet was 
mt #-®^l«t#3ar lmetimt#d 'If dlal^s.i©| t3»-r@ is- avidenc® f@r 
a two e«rap®n-@iit ajst«fflit as in^e«tt«d b;r tli« T^maltm mhGwn in 
TaMa UKXlIm. iMgaai-s®,. Aieb a@timt«» tli® tisih .ale© 
prodaesd a aetivmtloii ©f ttoi di.a3^s«d- f®»B «tei.©t.» 
fh@ effaet ©f diaJ^sla tmm ®3Etra©t« sM actiwtim "by 
Tmu Mxi 
Maljsi# ©f Bacferaet 
LEIAARTE 
T-®R #IMT 
1.0«3 
MMLJZM 0 
l>ia3.jSfiS plim a@id diml^ssal^ 0 
PLUS hmim 4I@IJSAM #*2 
ACM ^ I!LLA?'2»T« 0 • 
Basie aiaS^mte 0 
.UL^ALRS«D PMS .A@I# Mmlyz&tm 2«4 
pin® l»esi@ 3.0*6 
%J DIAJ^SIS 
1# AETIMTIA®. ©F 
A€tiwtl®B of dialyaea 
ID A@TDV« S&TERLAL 
DIAL^^BL# 
€ialyaabl« 
?6«7 per ©ent laiiiM-
M®A': 
f2*3 per mmnt aetiva-
TI« 
Mi®sn«g® ®f M' Maljsed «tra«t ^ ow additioiml points of 
•®ifflilEilt^-letw®#a the fieli fa«t®r-&M tfm f#m factor#^ 
Several ©f air-^-^ -sM pewSered "braelces fern 
were sent to iia Dr* Haag: ©f' Oregon State College* Hopisg 
tbat tiieee niglit be used aa a stable souree of tli® "fern 
fae"tor«|, th^ w%m ia tbe wa^ a® were the, aeetoawsi 
de#le-ea.t@d fi^' pm-^dmr»* H©w@ver.,. extracts ef these-
pQW&mrB -pr@^e®i i'at-erf#re»c@t tte Melsiefe-FieM''' aethod coyia 
mt fee ea^lojed' fer tiii-saliie a®ter^toati-©a*-
mxii 
Dialjsis' ©f F«im 
fhiM.ai'itMji Hssiarks 
per e«nt 
UIIDIALYSSA 
ILLALJA#D 
SIALYZEA PLUS «IIALYEAT® 
Ilm^&lar2«d i>l»8 diaXjsate 
BIIOJZAT® 
I)laiy%®4. pliis 1 X 10**^ M» lis* 
19.S 
t#2 53«.a per cmt Imeti-
w&tim hy ^AL^IS 
W»7 70.8 per cent actl-
IRATI©®' 
11»2 43..4 per e«nt iBhi-
0 to 2m0 lo sigfilflcant activ­
ity 
27#6 ^0 far etut acti-
IM^al^isad plus. 1 % 10"*^ M* aa» • .11»6 4l»4 par ismt irf&i-
Mti©ii 
la '^ a^r t© ©totais- a p^ afaratiaa evaa •ssora @;toilar t© 
tlia d€®ie€ata4 fl^ ©s® sa^la. So* H-a4i0.t, waa 
'-yr'aatad witla 13 itmlMmm &f wtiieli ^saaJsr»d a 
la:^® ®«a»t af t&a e©l#r@a pig®aiit»,# Aft«r filtration and 
a aaeaad tapaatBsiit witfci 8 mljmm af ©©M aea'^®®f tlia »atar-
ial wa» €ri@«l» An ««tract ©f tibia aaatona-traatad powaar, rap-
raaaatiBg 125 .i«* ®f tto® aatarialf €@»tray»d 31»a p«r aaut 
@f th® aMat tliisfflriji®, ifeila aa atmi-ralent eictraat af a par-
tian «f imtraataii pa«der #@#tr^€ 2B»:S ]^r aaat ©f ttea tMa-
aim* Ilit3?agaii aiia.3j6ia af tlia ^tfmata sl^^ad 0«244 af 
mitamgm prmmnt in am mt»at B^rea^aatii^ l^S iig:« af tlie 
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©M sg« for .an eqmival«Bt 
«®©A®T &€ TIL® «£TRAET %hm AE@T<@B@«TR«AT^ 
.E»PL0« 
.®us.saj® were i»d@ wltii wctmct® pp€pfer«<3 
ftiiB p®i^«r« M3a tlie ^r®sti3.t# ai^i i» IfeM# OCXIII* 
All Qf tli« .@r ^.ia]^ii® t©. mm 
FL%# LAST T%R«@ MSPLM mh^ w m 4mBtxuQ%i.m 
imrs&sod QoiieeDtmtiiiEiSf tat tite first tw@ samples 4# 
w)t Bh.m tM® relati^asidf* nmmmf^ 'tfe^ w%pT%&mt m&B^m 
ms^  at diff^«Qit %imm» witb ^ iffdiraiit @xl»@t@t imriaMl-
it(r is t]a« «ff4©i®^^ @f «toieti«,aasr aecomt for iQi© lade 
#f p«iiJorti®^8t31tf •, . 
la m ®ff®rt t® w-&Mm bm «Ktmctf r®pp«8®at-
ing a 25 of H-896S p®r sau, mm dir#et3y 
®M after tw® mteaetdsBS wiiaj wlsrass of etl^r. 
However# so 3«<l«eti®ri. of iiit«i€«w>fie® In th® Melmick-FieM 
iB@tli04 was o1>s®rfe€ wiiaji iim el^ r-tttf^ eted s©luti®a.» Haere-
for® & tliioobrcmi mmm »<l# m tlit# @lmt«is obtained 
after D®eais© sdsoi^ioii of tli® rtmoMoa ®ixttires« ®i® "zero 
time" values for t&e ®tti®r«treat®d ex:t3«@t were Mgher thea 
those of %h% mmtr@at«4 sai^S% iMioatis® a (ieoreas® iJi inter* 
ferene®* A porti^oi of the uiitrtateii ffictraetf represemtiig a 
BO .ipg* «tiiival«QTF:: 'ieslKrojeii 2*0 f>@r '@«it ^  the tbiaM^ey 
uteiX® as e^iiivalexit si^smt of -tie etter»e3straet@ii sai^le-' 
eamscS jyL»0' per eeaat 'des'femetioa* At a 100 i^» isonoesitrati^i 
•-2§5-
fable 
ISiiaffiiii® Destfwetioa F&m Temdem 
F«3m 'li'tepc^«a PreseBt 
Powdgr P0wl#r • D#sfera€tl©B in Bqpivalent 0s®«l 
mgrn 'efqiaiir. per ceat m* 
H-8440 40 18 • i J 0^078 
SO 9«2 0.1S6 
80 7,B 0,110 
100 9.7 ©•230 
H-8966 40 S@#-3 
50 8*3 O.SIO 
80 14.0 
100 11.5 0,620 
12S 18.3 0.174 
10# 
lo­ «1. a..da#i%®d 4»0 
go itiU .@Ss0i%td me 
30 A* StfO 
H-mo SO S.7 0,.isg 
100 6.7 0«S64 
H-S360 so §•7 0#202 
100 M.0 0»404 
H-^84 m •4*1 0*7S@ 
100 7*.6 1.S16 
!• mi@ liy a dii^t tbloclir<»® wethi^ ®b 
@2»at@#» Diffei^t ajaount« of a €llmt«d 
filtrate absorbed as iiidicateNi* All w@3?# 
elmttd t© tM s®e voluM* A3L1 athgy aiml^ sse 
mmm m.&@ % tl» direct tliioelwja® 
DILUTED FILT2«T@I!« 
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^a@stracti®a was 2BwB aad 29.4 per mmnt for tbe 
aiil3'®at«<l ana tremtefl extimets.,-
Bi# wrfc <wi iaa« fmm f&el^r was «©t ©srirltd fetjca^ tlii® 
point* Hi® Mffiemlti-®# la. tli® mmlrtle®! m®tli-
o4® astfi© pTOgi^.s8 saxiw#. nmmwp^ tl» r®^Xt® ©btained 
be» m&i tmm those aM lii.s ©©^worksi?®, it 
that th«r® .is m sitl^l^ii^ii® f&etor ia f@m.#. 
lb® l»o®«iMlitir 'tlmt tbis f&g-ter i» ^ r©t©iii. in. mixistm still 
.«xl®t& aM ii- mi|»|>@rt@d' its tMrwla.Mli'ti'.y el'&otagb th® 
faetor appears .to be mrm M&t stabl® tlsra »&st prot®in®#, 
ilowewr, tl» pressst iBGf©»»ti,«i dots sot 4eaMit®3^ estab-
iisb til® tliiaiain@-^stapojin,g factor m pTQtMim or Bon-prot®!®, 
Furthef®or@,. th,® possibility -ttmt th,® o^ ®rr®«i €®eBBase ,lii 
tliiii«i,iB© upGM iscmb8,tioii wltfe f&m «tracts Is .associated 
wi-tti til® factor r@i^oii®ib3® for •titt®rfer®ic.@ iu tb® ioaaljrfcieal 
fflsCjode mist not be oirerlooletd# 
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I 
I¥» DISCOSSIOl 
fh© occurrence of a thiamine-destroying enzyme in 
fish tissues presents ammt&l problems. Th© nutritional 
problem aasoei.-^ted with th® produetion of Ciiastek paralysis, 
actually a thiamine deficiency* upon inclusion of raw fish in 
fox rations, was tli© first to arlss®. lltMrawal of fish, 
from tile diet pre'vants outbreaks of this disease. However, 
since fish is an inexpensive souroe of protein for tli© 
rations, efforts w®r® made to find, ways of utilissing fish as 
a diet constituent without causing a thiaiaine deficiency. 
Previously cooked fish produces no harmful effects, whil® 
&n altern&tion of the fish ration with a non-fish ration also 
prevents the dev®lopa©nt of Chastek paralysis# 
The faet that an ©niyia® capabl® of destroying a vitamin 
is present in the tissues of animals requiring that same 
vitamin,, raises th# question of the role played by th® 
enzyme in the living animal* Perhaps ttio most attractive 
hypothesis is that 'under physiological conditions th® 
©nayme functions in a reverse manner and that it actually 
synthesizes thiamine.. However, the fact that whole-cell 
preparations of gold-fish viscera proved to be capable of 
destroying added thi&ailne, &nd did not give any ©videnc® of 
synthesis upon addition of certain precursors, argues 
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against tills hypotliesis. Consequently, at present one ©e.n only 
apeculat© regarding tli« physiological role of this enzjm&» 
A third problem associated with.this enzyme has reeal^ed 
attsntion, H«re, efforts have been ®sd® to detersHlae th® 
fimdament&l Katiir® of ."tlii&aiasse" find to clarify tli® meeh-
mxlsm of Its thismine-tiegtrojliig action, fh® '"tlai® course" 
of tiaiaain® destruetion hf tli«' "fisii primipl©*' was studied 
witii s©ireral siibstr&t® a»d dasyia® eonceutrations. However, 
mider tim aonditions ©aployed, no ©quilibriwa point for the 
reaetloa could s©te.rsiiii«d« lltMn th© tia®. In whieh tia® 
Maintains .most of It a aetivit./jp the reaction goes to 
eowpletion with.low substrats ©oiic«ntrations« In th© presenee 
of larger aaoiia.ts of this«ine» tlier© is no' «vld@nc© for a 
"levelling-off" of th® amount of reaetion, as would b® 
expected, if ®qaillbri'«B w®i*e b®lag approached^ Attempts 
to approach ©qullibriim froa tia.® opposit® direction by 
enzymatle synthssis of tiiiaala® were also unsuccessful# 
However# tli©s© resialtg ©aphasiied tii® importane® of 
olarifyiag the aeefaaalsai of tb,© ©•rer'-all reaction for th® 
©n2i.yffi«ttie destruetion of irifcaain fli©r©for®, preliminary 
Investlgstlons directed towarua tk® identifiestion of th® 
pyrl2ai4iii© derivat^ ive w®r© \aiiderta.ke»» Bhen tai© ©ompound 
iias been idsntified, tii«n tk® question of wlietiier thieain© 
oestruotion toy the enzyme l.s « two-st©p reaction m&y be 
aor© readily answered. 
'£H© OBSSRFATIOA TLI&T 4-M®-BLIYL-&-JF3-IIYDRO2IYETHYLTIILEAOL@, ' 
which has been identified as a pFoduot; of thiaminas® aetion,j 
inhibits thiamine destructioa by tii® eaayae, has given ris« 
to the question of whether its aetion is strictlf on© of 
eoiap©titi¥e inlixbltion ot wh&th&r it aets by altering the tim# 
required to attain equilibrium. If the reaction does reach 
©quilibriiim, it would be logical to amppos® that tfe© presence 
of an ejteess amomt of on© of the products# b,f virtue of its 
Bifess a.ctlon ©ffeet, would eaus© th® ©qiillibriuia point to b® 
reached more quickly, thus giving th® appeeranc® of inhitoition# 
'ih© possible application. 6f Isotope techniques to obtain a 
final answer to this question is obvious# 
However, the ©oaiplexity of reactions catalyzed either 
in whole or in part by ©aayses, sakes the problem of deter-
fflining ©quilibriam points and of effecting reversal of th© 
reactions a difficult and yet challenging on©-, In th© cas# 
of thiaminas® no conclusions regarding these polnta can b© 
mad© until the aeehanlsia of the reaction has been clarified 
and until th© enzyme is avallabl« la a more purified for»> 
fb.® importance of inhibition stmditis as an aid lav;;.' 
©stablishing the ©nsyaatie n&ttir© of a given reaction has 
received much attention in reeont y®ars. In the case of 
thiaainas®, 3#aloek and Ooodland (37) have reported that 
inhibition is produced by o-aainob®asfl~ and /3«amlnoethjl-4-
aethylthia-^ollum cJalorid©# Hals inhibition has b®ea 
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confii'ffied and In addition 3-Y -aBi»opropyl-4-methylthiasolium 
bromide has been added to tii@ list of active inhibitors. 
Tims support is gi^'en to .the liypotliesis made by th« above 
authors that, since tha eoabiiiation bat®©«n enzyme and the 
aminothiaasoliua inhibitors appears to be dependent upon 
th© presence of the free aialno group# then the combination 
between the enzjme and Its substrate must be a f'tinetion of 
the araino group of th© pyriaidin# ring of th© thiamine 
molecule, iiinee these molecules act bj coapeting with th© 
substrate for the ensyne# it would be logical to suppose that 
the enzylie combines with both inhibitors end subatret© 
through the amino group, which is coumon to both* 
III contrast to the high degre© of iriaibition produced 
bj the aainoethyl and the amiiscpropyl thlaaoli-am derivatives, 
the next higher homolog, 3- 8 -affiinobutyl-i-aethylthiaKoli-um 
bromide produced no significant effect upon thiamin© destruc­
tion by the ©ngyme, 'ihe fact that o-aminobenzylpyridiniua 
chloride produced ^ an increase in the ensymatic destruction 
of .thiamine, while benzylpyridiniua chloride pi^oduced. a 
Bmeh lower degree of activation, suggests that &n amino group 
is also important in activating molecules. This is supported 
hj the i'ligii ,degree of activation observed in the presence of 
m-ariilnobenziyl-4-methylthia2oli.iUB chloride^, fhe observation 
that certain analogues of thiamine increase the destruction 
'^""ieaiock, and ttivenftore," A.Hr, "mpubli^^^ 
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of tiie •ritamln by the ©nmyBi© aay well b© an aid in. the 
eventual lcieatlficatlo.n of the dlalyaabl© component of this 
©nzyaie system# 
Sincsr certain sti^uctural feiialogues of thiamine ar© 
e^pabl© of coml3lri5.ng; with the tiiiamine*ciesti?oying enzjme^ 
it is slso possible that such molecules eould combine with 
the &.poBn%jme of enzjaies, foi» which th© vitamin is th© 
prosthetic group.# This suggests th© application of the 
thiajsoliuffi a.nttlogiies, studied in eoim©.©tlon ¥/ith th© 
thiamine.-destrojing %nzjme, to inhibition of reactions 
dependeat upon th® eataly.sis of thiettlne-eontiaiiing enzjmes. 
For exasipl©, th© iiahibitioii of bacterial ,.,rowth toy th© use 
of such compound®, whieh ar@ possibly capable of ooiapeting 
with a pro.8thetie group for- a protein portion of an enzyme, 
would be worthy of laueh attention. Preliminary investigations 
toward this end hav© been r®©ently undertaken in. this 
laboratory CSS)# Similar studies have been reported by 
fJoolley and White (66), who found that pyrithiamin® intiroit.® 
the g^rowtb of cert&in microorganisos, which require thiamin®;, 
Pyrithiamine is an sn&lojme of tlx® vitaaiin., in whieh a 
substituted pyridine ring replaees th© thiazol© ring» 
.Qwing the course of th® iniiibitiozi studies it wa-s fotmd 
that with iBost of th© &nzjme fjrepar&tioas, ther© was an. 
"apparent substrate inhibition^, that is, the amount of 
thiaiftine destroyed deere&sed with increasing aubstrat® 
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tsoncentratlon, Inatead of iaereaaiag in the expected manner. 
One aay stiggesfc that tMs iniiibttion results from the 
peaetloni between the enzyme and teo aoleeules of the substret® 
to give an inaotlv© oomplei; of the type SS2 lastead of the 
act lire coaplex form, IS. Altliough such a situation i& not 
coaaaonly eneoimtered, it is not without parallel among known 
enzymes. The a<Mitloii of excess aubstifate would thus redue® 
th© .amount of the active ©nayae complex. 
Some support for the hypothesis th&t tli© "apparent 
substrate Inhibition** is du® to th© forrMition of iaactiv© 
complex, ESg., was fomd in the obs®riri=tion that th© addition 
of a boiled, extract partially 'o^ercm© th® inhibition, I'h© 
S-shai3ed owcves obtained wh»n. tfa© amount of thiamine destruction 
was plotted against th© enzjme ooneentratlori ar® typical of 
dilution curves, iiuoh dilution would b© expected to materially 
effect the dissociation of the apoenzyme-ooenzyM© complex. 
It is logical to suppose then that the addition of th© boiled 
extract, which contains the therinostable,. dialyzable component 
of th© ©ngyae, b,,, virtue of a aass action effoct, woiald 
maintain more of the enzyme In its acti'^® form. This in turn 
would rfiak© aTailabl© more ©asjm© for combination with th© 
substrKte, thus inex*easi»g the amount of the ES complex and 
reducing the amount of th© BSg form. 
A number of studies ware undertaken in an effort to 
determine the nature'of th© t..ctivatlng factor present in the 
boiled extracts. Since Biangenese liad previously been shown 
to s,ct5-VP.te thi&ainese, attempts were sade to d®te-rmlne If 
mfmgenese the aetlvat'Bg factor of boiled extract, or 
¥«'h©ther its activation, was Merely a non-3peelfic ©ffeot# 
fhe dlalyzable component appeared to 'be quite therraoatribl©, 
partloularlj at an acid pH. It was not readily susceptibl® 
to^Inactitation by oxidation under oonditiona which would 
be expected to oxidize the Bianganous ion to the jaangariio form. 
It ®as not ©xtractabl© from acid or alkaline solutlun by 
©itiier- n-butanol or ©tlierf, but it was precipitated from 
boiled tJXtracts by alcohol-. 
Treatiierit <3f boiled extracts with &ctl¥i~ted ^-ecalso and 
filtii the oationie Aaiberlits exfeheng® res.ln reduced the 
activating ability of these ©xtracts, but never completelj 
destroyed the s^bilit;? to activate dialysed enz-yme preparations# 
This would appear to In^-ieate that the boiled extracts contained 
two components necessary for complete activation, one of 
cationic nature and one of anionte nature. The cation maj be 
eithe;r an organic substance or a metallic ion» but does not 
appear to u© mangenese. Since th© activating ability/ of the 
boiled extracts^ uhlch had been treated ?/ith Dectlso or itoiber-
lite Ili-lOO-H, was never completely restored upon addition 
of raang€in.esc3, it would seea iw.. cal to suppose that th© 
activator removed by these substances vms sometiiing other 
than or in ad.dltlon to ^.anganese. i'ar-therTOre, since th© 
inei'eased activation observod upon addition of amgaBese in 
coaibiimtioja with tiio treated boiled extract was not significantly 
gx'oa.ter tna» til© increased aotiv&tion exhibited, «h©n it was 
added in combination witn aa luatreated extract# it appears 
that man.;^£,.riese ©aririOt be on© of tlie activating l'i.ctars present 
in boiled extracts. 
tiince iigrsn had reported that glutathione r@st.ored, 
partially at least, tn© activity of a dialjzed ©nz^-m© pre­
paration, it was possible tiiafc glutatiiione or perhaps anothei* 
sulfhydryl compo-uaid was on© of the dialyzabl® components of 
tiiiaminas©. Hoi/ever, tiie stability of tli© boiled extracts to 
oxidation argues,against tfal® nypothesis. 'i'he fact, too, 
that tae activating ability of boiled extracts was not 
destroyed b^ tbe addition of foui' tiaea the amount of iodine, 
which was required to titrate th© extract, does not support 
the idea that a sulfhydi'yl containing coapo-und can be an 
essential component of the extract. 
However, since thiaiaitiase activiti* was strongly inhibited 
by phenjlme'reuric chloric'e, considered to be a highly specific 
inhibitor for sulfhydryl-containing mnzymes, it appears likelj 
that thi® ensyai© is. also sulfhycryl-dependeiit* ConsidBrlng 
this iniiibltion and the results obtained with boiled extract, 
it seems apparent that sulfnydryl groups in the protein 
portion of the ensyme are essential for its activity. Assuming 
thifci to ba true, the slight aegree of activation observed 
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upon addition of glmtatiiloae and cjstoin© to enzjtm ©xtraets 
can be expluioed on the basis tbat these compound# help to 
maintain the protein sulfhjdryl groaps in a reduced form. 
In addition to the studies with the thiaaine-d©stroking 
enzjmm of fish tissues# efforts were laade to determine the 
nature of the anti-thiamine factor present in bracken fern» 
If tkis factor were also to prove to be an enzyme, then 
another possibility of being able to.synthesise thiamin© 
enEymatically b;,- vitro raethods would be available* 
However, chiefly due to iaterfereaces produced in the 
anaLytleal methods for thisain© deteraination, the work 
with the fern factor was not entirely successful, lever-
theless, several points of siailarity to the fish thiaialnaae 
were observed.* ,'ih@ anti-thiamine factor of fern is tligriP^l-
abilet although not to the same extent &b is the fish factor. 
Tkie factor appears to contain both a aon-di&lyzable and a 
dialyzable coia,t,;onent» %e inactivation of thiamine by the 
factor is iniiibited by mercuj^i©' lon» and by two of the 
aminothiazoliua aiialogu©s» which are strong iniiibitors for 
the fish ©nzyae. 'i'he tiae course of thiamine inactivation 
by this factor is similar to that of thiaminese of fish 
tissues. 
The theraolability, the Inhibition by mercury# and th@ 
presence of a non~dialyzabl0 component all point to a protein 
**«tur©» Furtheraor® th© presence also of & dialyzable 
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eomponent sua the fact tiaat the aaiount of iosctlvation 
increases with time of incubatlori siiggest the possibllltj 
that th& factor Is an ©uzyme,. iiow©v©r, at present no definlt® 
conclusions may be ma-rie re prding the ©liBymatic or non-
©naymatle nature of the thiamine-destroyiag factor present 
ia fern# 
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¥• SUMMASY 
1. A n&w metliod for tti® d#terislna%ion of thiamine has 
b®®a developed, 'i'lie method is similar to tii® Melaiek-Pield 
detertainatlon Iri that It depends apoa th® formation of a 
colored derivative of tli® vlteato, when it is allowed to 
r#a.©t in alkalin© solution with a diasotized aromatic amine. 
However, th® substitution of p-amlisobenzole acid for p-amlno-
ac®topb.®noii®, whlefa is used in tis© Melaiek-Field method, 
permits colorimeter reedlngs to be aad© directly on th« 
»qu6ous solution and ellffiimates ©xtr&etlon of the eolored 
eomplex with as organic solvent. 
8» Efforts were aad© to ©stablisla aa ©qullibrlum point 
for the reaetioa of th.© eajiyme "tiii^inas®". However, th© 
instability of th® enzya® pr®p&r.«tlom prevents accxarat® 
aeasureiaent of astivlty over a long period of time. With low 
substrate concentration© th® reaetlon goes to eoapletlon, a® 
evidenced toj the ©oaplet® dtstrmetion of Miiamine.. Th® 
©qullibrttm point,, if one exists, is ffir to th® right favoring 
thlsmin© destruction. Efforts to fipproaeh equilibrium from 
th© opposite direction by synthesizing thiamin® ensywatleally 
from Its' component parts wer*© unsuccessful* lo ©vidence for 
th© s:ynth®sis of thiamin© was obtained, when pyrlmidin® 
derivative# and, the thiftsln© thiasol# moiety wer® incubated 
with ®nzym® preparations. 
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3. Tim measureaenfe of tiis ©arboa dioxid® ©volved during 
the ©nsymatle destruetioa of thiamin#,, carried out in a 
biearbonat® buffer# supports th.® hypothesis that th« destruction 
of thiamin© by "thlaminas®" result® In the reloas® of one 
hydrogen ion per mole©ul© of vitamin destroyed. 
4» fh© thiamin© thiazol® Bioi«tyj» 4-ni«thyl-5y3-hydroxy-? 
©thylthiazol© is an inhibitor of thiaiaiiBas® aetivity, while 
4~a®thylthi&2ole i® inhibitory to a iiueh less degree.. The 
inhibition by fch® thiamin# fehiasol© suggssts th® possibility 
that it aets by ^irture of a mass aetion ©ffest and that th® 
dec i»eas«dthi Main® tl® struct ion. in its. presence is du® to an 
approaeh to an •Qullibriun condition.. 
5. - Barlier work reporting that- ©-aainob«nzyl-4-m®thyl-
thiazoliuB ehlorici® and th® corresponding/?-©aiinoethyl thiasolium 
d®riirativ® inhibit thiaminas® action has been confirmed. In 
addition, Y"-a®lnGPi'opyl-4Bietiiylthiasolium bromid® has been 
added to the Hat of strong inhibitors, fhe higher homolog, 
8-.aBilnobutyl-4-a.©thylthiasoliua broaide, has only a slight 
activating ©ffeet on the ©nsymatie deatruetion of thiamin®, 
o-lmioobengylpyridinium ehlorid.e produe®® a high degree of 
activation of th© enzyia®, whil« ben^ylpyrldiniua chloride 
activates -ttiisaainase to a isueh lass degree. The addition 
of boilad extract in combination wittoY^aialnopropyl-4-methyl-
thiazolium bromide, produces increased inhibition. 
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6, ?llth most of til© aeeton#-deslecat«d powders used, in 
tills laboratory,, the saotint of thiamin© d©stroy©d decreases 
with an increasing concentration of substrat®. addition 
of boiled extracts partially overcoaes this "apparent substrat® 
inhibition*', 
7»' tJa® itaportanc© of sulfhydryl groups in ttilamlnas® 
action is ®ffipto.&sia@d by tia# fact that inlalbition is produced 
by iodine and phenylmercurlc ehlorid®* iixperiments designed 
to locate til© ©ss®.ntial sulfhydryl groups in th© protein or 
noi'i-prot«in portion of th® ©nzya©. Indicate that th® 
sulfydrjl groups n©c©8sary for its effective action mre 
contained in tho apoeaayme, or protein portion, 
' * 
8, • fh® aanganous ion activatss tMaainas®, However, th.® 
aetivttion appears to ba & non-specific effect of this ion. 
®ie eiridenc® Indicates that th© activating effect of boil®d 
extract is du@ partially at least to th© presence of a factor 
or factors of catioalc natur®* 'Ih® activating factor cannot 
b® extracted from boiled extract at an alkaline or acid pH 
with either ©ther or bufcanol, and is precipitated from th® ' 
extract by alcohol# Th® activator appears to be fairly 
stable to heat and to o^sidatton* 
9. Speotrophotom^tri© analys©® of reaction mixtures 
containing ©nzymatiCfiLlly destroyed thiamine show that th® 
pyriffiidin® product of the reaction is extra®table fro» 
«Ais&lln© solution with n-butanol and that it is adsorbed by 
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Dee&lso. It exljiblts absc^ptlon ttaxima and minima similar 
to those of g-iaethyl-S-amlnopyrliaidin© derivatives.. 
10, Studi@@ of the antl-tlilaairi® factor of bracken 
fern ©Kphasisi® eertaiu points of siailarity with th© thiaminas® 
of flsli tissues, fhe factor Is tn®rBiol«bil©,. although it is 
not as readily inactivated by heat as Is tiiiaainase. Its 
ability to inactivate thlaain© is iniilblted by m®rcury &nci bj 
tv^o of til© thiazoliaffl derlvattesj, which inhibit the fi®h 
thiamln&se, Th« inaetivstiou of thiamine by fern extrsicts 
laor®as®s with increasing time of iricubi-stion. 'ihe evidence 
indicates that th® fern factor contains both dialyzable imd 
non-.dialyzabl® components# 'ih®r© Is present la extracts of 
fern a substanc® which produces Ixiterferenc® In both th® 
Melnick-Field and thlochrom© methods for thiasin© determination, 
particularly in th© former# 
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